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SUMMARY 

All  known  artificial  satellites  launched  before  1  January  1965  are  listed 
chronologically.  Lifetimes,  weights,  dimensions  and  orbital  details  are  given 
for  instrumented  satellites  and  their  final-stage  rockets.  Other  fragments 
from  satellites  are  listed  without  these  details.  The  methods  used  in  compiling 
the  Table  are  described.  Many  improvements  have  been  made  since  the  previous 
issue.  a  _ 
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1  INTRODUCTION  w' 

In  1958  the  Royal  Aircraft  Establishment  began  issuing  a  Table  of 
artificial  satellites,  giving  lifetimes,  weights,  dimensions  and  orbits  of  all 
known  satellites.  Regular  issues  of  this  Table  have  continued,  anl  an 
extensively  revised  version,  incorporating  about  a  thousand  improvements  and 
an  index,  was  distributed  in  January  1965.  This  version,  sli^itly  amended, 
forms  the  basis  of  the  present  Report. 

Table  1  below  gives  the  number  of  successful  satellite  launchings  eaoh 
year  and  the  number  of  resulting  pieces  in  orbit  -  instrumented  satellites 
(often  with  spent  rockets  attached),  separated  rockets,  and  other  deteotable 
fragments.  Table  1  also  gives  a  similar  breakdown  of  the  pieces  still  in  orbit 
on  1  January  1965. 

Table  1 

Census  of  satellites 


Year 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

1964 

Total 

Launchings 

2 

6 

11 

18 

35 

68 

55 

87 

282 

Resulting 

pieces 

1  Instrumented 
;  satellites 

1  Separated 
|  rockets 

Other 

^ fragments 

2 

1  6 

i  11 

20 

40 

74 

74 

102 

 j 

329 

L 

1 

j 

2 

1 

:  3 

1 

10 

13 

35 

28 

46 

138  j 

2 

^  3  i  1 

» . 1 - 

20 

236 

81 

- 1 

65  80 

1 

488  i 

1— - 1 

Total 

5 

•  11  ]  15 

50 

289 

190 

167  228 

955 

Deoayed 

5 

8  !  10 

22 

66 

141 

87  117 

r-  ■ 

456 

Still  in 
orbit  ■< 

'  Instrumented 
satellites 

Separated 

rockets 

Other 

fragments 

- 

2 

-  -  i 

3 

10 

11 

21 

...  •  i" 

32  53 

132 

- 

1 

2 

6 

3 

14  12  | 

23 

61 

- 

- , - 

12 

209 

14 

36 

35 

306 

V. 

Total 

-  -L  -  - 

0 

3  i  5 

28 

223 

49 

80 

ill 

499 
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Until  1962  the  number  of  successful  launchings  in  each  year  was  approxi¬ 
mately  equal  to  the  total  number  in  all  preceding  years.  The  number  N  of 
launchings  in  year  n  of  the  Space  Age,  with  1957  as  year  1,  was  given  by 

N  i  1*1  x  2n  (l  <  n  <  6)  , 

with  a  maximum  error  in  N  of  2,  Since  1962  this  agreeably  simple  law  has 
failed,  and  for  the  past  three  years  the  number  of  launchings  has  varied  between 
55  and  87. 

2  GUIDE  TO  TABLE  2 

The  detailed  information  about  the  individual  satellites  is  collected  in 
Table  2,  which  follows  page  10  of  this  Report.  The  data  given,  if  available, 
for  all  satellites  other  than  fragments,  are  as  follows. 

Column  1  gives  the  name  of  the  satellite  and  its  astronomical  designation. 

If  the  name  of  the  satellite  is  unknown,  its  launching  vehicle  is 
indicated  in  square  brackets.  Doubtful  entries  are  indicated  by 
question  marks,  here  and  throughout  the  Table. 

Letters  to  the  left  of  the  column  have  the  following  meanings: 

D  denotes  satellites  no  longer  in  orbit  on  1  January  1965. 

M  denotes  manned  satellites. 

R  denotes  satellites  which  returned  to  earth  and  were  successfully 
recovered. 

r  denotes  satellites  carrying  oapsules  which  returned  to  earth  and 
were  successfully  recovered. 

T  denotes  satellites  still  transmitting  radio  signals  on 
31  Deoember  1964. 

For  the  fragnents,  D  indicates  that  all  the  fragments  have  decayed; 

Id  indicates  that  one  has  decayed;  2d  indicates  that  two  have  decayed 
etc. 

Column  2  gives  the  launoh  date,  the  lifetime  (actual  or  estimated),  and  the 

descent  date  (if  the  satellite  has  deccyed).  Descent  dates  after  the 
end  of  1964  are  in  braokets.  The  dates  are  given  in  days  and  decimals 
of  a  day  U.T.  Thus  "1958  Apr.  14.08"  means  "01  hr  55  min  U.T.  (or  G.M.T. ) 
on  14th  of  April  1958". 
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Column  3  gives  the  shape  of  the  satellite  and  its  mass  in  kilograms. 

Sometimes  the  shape  defies  description  in  a  few  words  and  the 
description  given  is  only  approximate  (l  kg  =  2.205  lb). 

Column  4  gives  the  length  and  diameter  of  the  satellite  in  metres  (or  just 

the  diameter,  for  a  spherical  satellite).  Since  most  satellites  so 
far  launched  have  been  axially  symmetric  (or  almost  so),  the  length 
and  diameter  usually  suffice  to  specify  the  size.  Aerials,  paddles 
carrying  3olar  cells,  and  other  components  projecting  from  the  main 
body  are  not  taken  into  account  when  giving  the  size. 

(1  metre  =  3*281  feet.) 


Column  5  gives  the  date  to  which  the  orbital  information  in  oolumns  6-12 

applies. 

Column  6  gives  the  inclination  i  of  the  orbit  to  the  equator  (see  Fig.l). 


Column  7  gives  the  nodal  period  of  revolution,  the  time  interval  between 
successive  northward  crossings  of  the  equator  by  the  satellite. 

Columns  8-11  specify  the  size  and  shape  of  the  orbit.  The  quantities  tabulated 
are  the  semi  major  axis  a  and  eocantrioity  e;  and  the  perigee  and 
apogee  heights,  [a(l-e)  -  Rj  and  {a(l+e)  -  R}  respectively,  where 
R  is  the  earth* s  equatorial  radius,  6378.2  km. 

(l  km  s  0.6214  statute  miles  =  3281  ft  =  0.5396  nautical,  miles.) 


Column  12  gives  the  argument  of  perigee,  «,  defined  as  the  angle,  measured 
round  the  orbit,  from  the  northward  equatorial  crossing  N  to  the 
perigee  P,  i.e.  the  angle  NCP  in  Fig.l. 


The  names  of  space  vehicles  which  have  escaped  from  the  earth's  influence 
and  do  not  appear  in  the  Table  are  given  at  the  ends  of  the  appropriate  pages  of 
the  Table.  Fuller  details  of  the  spaoe  vehicles  can  be  found  in  Ref.1. 


It  should  be  noted  that  the  pages  of  the  Table  are  numbered  independently 
of  this  introductory  text.  The  index  at  the  end  of  the  Table  will  be  found 
useful  for  locating  satellites  known  by  name  but  not  by  their  international 
designation. 


3  METHODS  USED 
3.1  Difficulties 

The  ohief  difficulty  in  compiling  Table  2  is  the  lack  of  information  about 
the  size,  shape  and  weight  of  the  majority  of  the  satellites  launched  in  the 
years  1962-4.  Out  of  the  87  launchings  in  1964,  for  example,  30  were  of  Cosmos, 
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Elektron  or  Polyot  satellites,  and  (apart  from  the  shape  of  the  Cosmos  and 
Elektron  satellites  )  no  information  about  these  satellites  or  their  rockets 
seems  to  have  been  published.  United  States  military  satellites  accounted  for 
at  least  another  27  launchings  during  1964,  and  no  details  of  these  satellites 
have  been  given,  apart  from  the  diameter  of  the  Agena  rockets.  In  contrast,  full 
details  are  available  of  satellites  launched  by  NASA.  Our  methods  of  combating 
these  difficulties  are  outlined  in  section  3*4*  Numerous  uncertainties  remain, 
however,  and  we  regret  the  many  blank  entries  in  the  Table. 

3.2  Names  and  designations  of  satellites 

The  names  given  by  the  launching  authorities  are  indicated  whenever  they  are 
known.  For  unnamed  United  States  Air  Foroe  satellites,  the  launching  vehicle  is 
given  in  square  brackets.  The  name  •Midas'  has  been  retained  for  «n  Agena- type 
satellites  in  near-polar,  near-circular  orbits  at  heights  close  to  3700  lan,  since 
observers  find  it  useful  to  have  a  distinctive  label  for  these  satellites.  The 
name  'Transit'  has  been  given  to  those  satellites  in  near-circular  polar  orbits  at 
heights  close  to  1000  km  whioh  are  believed  to  form  a  continuation  of  the  navigation- 
satellite  project  formerly  known  as  the  Transit  system. 

Some  of  the  names  are  given  as  initials  only,  and  the  meanings  of  these  (for 
satellites  launched  in  1964)  are  as  follows:  GG-SE  =  gravity  gradient  stabilization 
experiment;  IMP  =  interplanetary  monitoring  platform;  0G0  =  orbiting  geophysical 
observatory;  SECOR  =  sequential  collation  of  range;  SR  =  solar  radiation; 

TRS  =  tetrahedron  research  satellite* 

The  international  designation  of  each  satellite  launching  is  now  satisfactorily 
allocated  by  the  World  Warning  Agency  on  behalf  of  COSPAR.  But  the  identification 
of  particular  pieces  in  a  multiple  launch  has  often  depended  on  visual  observations, 
since  an  experienced  visual  observer  can  often  recognize  the  species  of  rocket  or 
satellite  he  is  looking  at,  and  can  usually  distinguish  easily  between  a  satellite 
and  its  rocket.  Small  pieces  which  are,  as  far  as  is  known,  not  instrumented 
satellites,  are  called  fragments.  The  lists  issued  by  the  United  Nations  are 
helpful  in  identifying  fragments. 

3.3  Lifetimes 

The  orbits  of  most  satellites  contract  slowly  under  the  action  of  air  drag, 
and  the  severity  of  the  drag  determines  their  lifetimes,  which  can  be  estimated 
from  the  rate  of  change  of  orbital  period,  using  the  theoretical  formulae^”"*.  It 
is  thus  tacitly  assumed  that  their  orbits  will  suffer  no  major  disturbances  in  the 
future  -  from  the  burning  of  residual  propellants  or  impacts  by  meteors,  etc.  - 
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and  that  the  satellites  will  not  be  swept  up  as  space-rubbish.  For  most 
short-lived  satellites  (<  3  years  life)  the  lifetime  estimates  are  usually 
accurate  to  within  10j&.  For  long-lived  satellites  (>  5  years  life),  the  life¬ 
times  are  less  certain,  sinoe  they  depend  critically  on  solar  activity,  which 
oontrols  the  air  density:  it  has  been  assumed  that  the  average  solar  activity 
in  future  sunspot  oycles  will  be  the  same  as  the  average  between  1959  and  1964, 
and  that  the  dates  of  the  next  few  sunspot  maxima  and  mlnlmA  are  as  predicted 
in  Ref .6. 

For  some  of  the  satellites  in  high-eccentricity  orbits,  such  as 
Explorers  12,  14,  18,  21  and  26,  0G0  1,  and  Elektrons  2  and  4,  the  lifetime 
depends  primarily  on  1 uni-solar  perturbations  rather  than  air  drag,  ani  lifetime 
estimates  are  often  rather  uncertain  for  these  satellites. 

3.4  Weights  and  dimensions 

The  weights  and  dimensions  of  the  satellites  come  from  various  sources  — 

' Spaoewam*  telegrams,  NASA  Press  Releases,  Pravda,  the  satellite  observing  notes 
issued  by  the  Radio  Research  Station,  Slough,  the  International  Geophysios 
Bulletins  of  the  U.S.  National  Acadeny  of  Soiences,  and  other  sources,  including 
Press  reports.  Some  indication  of  the  accuracy  of  the  individual  weights  and 
dimensions  is  given  by  the  number  of  significant  figures.  Often  it  is  difficult 
to  define  the  'length*  of  a  satellite  which  bristles  with  aerials,  etc,  and 
lengths  are  therefore  sometimes  approximate. 

For  satellites  whose  weights  and  sizes  have  not  been  published,  the  following 
procedure  can  be  adopted.  First,  the  average  cross-sectional  area  S  can  be 
approximately  determined  from  the  average  brightness  when  observed  visually;  then, 
if  the  satellite  is  non- spherical,  its  length/diameter  ratio  can  be  estimated 
approximately  from  the  variations  in  brightness.  Finally  the  mass/area  ratio 
m/a  can  be  obtained  from  the  rate  of  change  of  orbital  period  and  the  air  density 
at  perigee  height.  To  apply  this  procedure  to  all  relevant  satellites  would  be 
a  lengthy  task,  and  we  have  used  it  only  on  small  samples,  assuming  that  all 
satellites  of  a  particular  type  are  similar. 

The  dimensions  given  in  Table  2  were  derived  as  follows.  The  sizes  of  the 
Cosmos  and  Elektron  satellites  and  rockets  have  been  based  on  the  values  given  by 
Pilkington^.  For  the  Vostok  satellites  the  masses  are  known  and  mass/area  ratios 
have  been  calculated  from  the  rates  of  change  of  orbital  period:  this  gives  the 
effective  cross— seotional  area  and  hence  the  diameter  if,  as  is  probable,  the 
Vostok s  are  stabilised  with  axis  tangential  to  the  orbit.  For  Agena  rockets 
launched  by  the  United  States  Air  Foroe,  the  published  diameter  of  1*5 m  has 
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been  givenj  the  length  of  the  Agena  rocket  alone  averages  about  6m,  but  the 
satellites  also  carry  payloads,  which  may  presumably  increase  the  length  by  up 
to  about  Am.  So  the  lengths  are  given  as  8ta?  ,  implying  8  ±  2m. 

Once  the  cross-seotional  area  is  approximately  known,  mass/area  ratio  is 
determined  from  the  rate  of  change  of  orbital  period 9  and  hence  values  are  found 
for  the  masses  of  the  satellites*  The  most  careful  estimates  of  nyfe  which  we  have 
made  are  for  various  Cosmos  satellites  (and  two  others)  and  are  obtained  from 
Ref *8* 


They  are  as  follows: 

Satellite 

m/S  (kg/m^) 

Satellite 

n/S  (kg/m2) 

Cosmos  2 

190 

Cosmos  38 

100 

"  5 

150 

„  39 

100 

"  8 

220 

Star- rad  (Agena) 

140 

"  11 

170 

1962  tjI 

290 

"  29 

170 

"  26 

220 

"  31 

170 

All  the  Cosmos  satellites  in  the  first  column  above  were  in  orbits  of  49°  incline- 
tion,  and  sinoe  the  values  of  n/S  do  not  depart  from  200  kg/m  by  more  than  29$, 
this  value  has  been  adopted  for  all  49°  Cosmos  satellites  in  Table  2*  Several 

other  values  of  m/S  for  Agena  rockets  have  been  calculated  and  generally  lie  fairly 

2 

close  to  140  kg/m  .  Similarly  a  number  of  values  calculated  for  Cosmos  rookets 

2 

were  dose  to  70  kg/m  •  The  weights  assigned  to  the  various  Agena  and  Cosmos  rookets 
are  derived  from  these  values  of  n/S, 

We  hope  that  most  of  the  weights  and  dimensions  given  with  question  marks 
are  aocurate  to  within  a  factor  of  1*5#  It  seemed  better  to  give  some  indication 
of  the  weights  and  sizes,  even  if  approximate,  than  to  leave  blanks. 

3*9  Orbital  accuracy 

Orbital  information  has  come  from  many  different  sources.  More  than  half 

of  the  orbits  have  been  based  on  information  issued  in  the  United  States  Spadats/ 

Spacetrack  Bulletins,  while  the  remainder  come  mainly  from  three  souroes,  the 

Smithsonian  Astrophysical  Observatory,  NASA  and  R.A.E.  It  is  impracticable  to 

give  full  references,  and  indeed  inappropriate,  sinoe  many  of  the  orbits  have 

been  smoothed  and  altered  whenever  they  appeared  inconsistent,  following  methods 

9 

desoribed  previously  . 
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The  accuracy  of  the  orbits  varies  greatly  between  one  satellite  and 
another,  and  no  detailed  guide  can  be  given.  Most  orbits  which  are  free  of 
question  marks,  however,  are  believed  to  have  an  error  (s.d.)  of  about  0.03° 
in  orbital  inclination,  0.02  min  in  period,  2  kra  in  semi  major  axis,  4  km  in 
perigee  and  apogee  heights  (for  apogee  heights  less  than  2000  km),  0.001  in 
ecoentricity  e,and  perhaps  3°  in  argument  of  perigee  (if  e  >  0.02).  Some  orbits 
are  muoh  more  accurate  than  this,  and  some,  particularly  those  with  eccentricity 
exceeding  0.2  or  with  very  short  lifetimes,  may  be  much  less  accurate. 

4  RADIO  TRANSMISSIONS 

It  is  difficult  to  give  precise  information  about  radio  transmissions  from 
satellites  for  various  reasons.  Many  satellites  operate  on  command  only,  and  the 
state  of  health  of  their  transmitters  is  known  only  to  those  concerned  with 
giving  tne  commands.  Other  satellites  transmit  either  sporadically  or  only  when 
they  have  been  in  frill  sunlight  for  longer  than  a  (variable)  minimum  time.  Since 
there  are  so  many  uncertainties  we  have  decided  not  to  give  a  table  of  frequencies, 
but  merely  to  indicate  the  frequencies  used  by  various  types  of  satellites. 

Details  of  the  operating  frequencies  of  United  States  non-military  satellites  can 
be  found  in  the  fortnightly  NASA  Satellite  Situation  Report. 

Most  scientific  satellites  launched  by  NASA  operate  on  frequencies  between 
136  and  137  Mc/s:  the  outstanding  exception  is  the  veteran  Vanguard  1,  which  is 
still  transmitting  while  in  sunlight,  on  108.0  Mc/s.  OGO  1  has  additional  fre¬ 
quencies  near  400  Mc/s,  and  the  Synoom  communication  satellites  use  further 
frequencies  between  1814  and  1821  Mc/s.  Satellites  of  the  Transit  and  associated 
systems,  operate  either  on  150  and  400  Mo/s  or  on  the  four  linked  frequencies 
34,  162,  324  and  648  Mc/s.  The  Russian  Cosmos  satellites  normally  operate  at 
frequencies  near  20  Mc/s  and  sometimes  also  near  90  Mc/s. 
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Air  Density  at  heights  of  150-300  km  in  the  years 
1962-^4. 

R.A.E.  Tech  Report  62*097  (1964) 

Table  of  the  artificial  earth  satellites  launched  in 

1957-63. 

R.A.E.  Tech  Note  Space  56.  (1964) 


Year  of  launch  1958  Page  2 


Argument 

of 

perigee 

(deg) 

S2S  ft.  &ftft  ft*'*®  £$£ 

.-  m  f°v  rn  cm  t-  cm 

Orbital 

eccen¬ 

tricity 

0.140 

0.101 

0.088 

0.191 

0.190 

0.208 

0.208 

0.166 

0.110 

0.063 

0.111 

0.089 

0.041 

0.017 

0.111 

0.089 

0.066 

0.017 

0.128 

0.085 

0.048 

0.011 

0.090 

0.070 

0.036 

Qi 

Sj  •9'g 

o,  a?  w- 
<  X3 

Ilf  II  II  III  lisa  ms  gps  ip 

ai  ♦-> 

<U  w 
ai  43 

Qu 

$  3  ^  ^  §  5  £  J3  2  ^  fl  ^  f  ®  “  ® 

Semi 

major 

axis 

(km) 

ft  TiP  8$  8S  ftPS  ft  ftS »  ftftftS  ft£H 

Nodal 

period 

(min) 

00  cm  ©  ^  §  in  m  r-co  co  on  §  §  §  on  §  §  §  ?  Pn  0  0  5  £!  r- 

•  0  #  #  0  #  #  09#  #  #  #  0  ####  0###  ### 

f&ft  ftR  ft  SSftg,  SSft  £  28ft£  5ft& 

Orbital 

inclina¬ 

tion 

(deg) 

»»  ftft  2  2 -ft  2228  k>»»»  ^k>k, 

•••  •  •  •  •  •••  ••••  ••••  ••••  ••• 

mmm  -d*  -d’  ppp  in  in  in  in  mm  mm  0000  cm  c\j  cm 

m  m  m  kS  PS  rn  m  idvovoi 0  vo  vo  so  vo  in  in  in  In  rnrnfn 

Date  of 
orbital 
deterai nation 

cm  m  m  mm  in  vo  co  0  *-  mmco  m  m  cm  vo  n-  0  0  in  0000 

-'na'  r-5  ftsi8|2  2  -  2 

Hi  i!  il  ill  ills  tisl  1  Hi  ill 

ftss  ft$  ft$  ssss  ftftftft  £$$$  ftss 

ON  ON  ON  ON  ON  C7N  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON 

Size 

(m) 

9  <5  «  0  9  «  9  <3  e-  s  J 

25  5  83  23  23  9  23  9| 

&  2  2  S' 2  ftp  £2  ^  o 

•  •  •  •  •  •  •  *  •  O  «  •  IA  • 

CM  O  O  O  CM  O  mr-  CM  CM  O  CM  rn 

Shape  and 

weight  (kg) 

Cylinder 

13.97 

Payload  4*8 

Sphere 

1.47 

Cyl inder 
23 

Cylinder 

14 

Payload  5 

Cone 

1327 

Cylinder? 

5000? 

Cylinder 
17.5 
Payload  8 

Cyl inder 
3900 

Payload  70 

Launch  date, 
lifetime  and 

descent  date 

vO  ▼—  t-  rn  ro\  vn 

5  222  2222  ft  2ft 

2  2  ft  ®  2  ^  2  ^  ftp  ®  s; 

*  M  ^  S  •  >»  .03. 

£  I  i|  S|  asl  Ifl  !«!  S|$  181 

Is  fs  S§!  Sp  *sl  SSI 

v-*-  r-m  r-m  *-  on  *-  i-vo*-  cm  ^r-  , — d"  *-  t-  m 

Name 

_ 

CM  cm  r- 

#  CO.  C£L  co  *o  ^  >J> 

5?"$“  ft  i  ft  s 

incrxcncrvav  av  on 

^  -  ft*- 

ON 

vvu  ^  ^  2  u 

s  §  5 *.  c  ^  a*  g  g 

2  1|52  s  ss  i  °  » 

I  !  |g  a  I  le  1  §  H 

H  Q  Q  O  Q  Q 


Spece  vehicles:  Pioneer  1f  1958*n;  Pioneer  3,  1958  6 
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Year  of  launch  1959#  continued  Page 


Orbital 

eccen¬ 

tricity 

88s  8S®  Si 

•  •  •  o  •  •  • 

o  o  o  o  o  o  o  c 

D  n-vovo  m  m  o  oo  c 

^  ggs  S8E  88S 

•  •••  •  •  *  •• 

D  OOO  O  O  o  ooc 

D  OOO 

Apogee 
height 
*1  km) 

^  ^  ^  ^  5 

m  m  m  ^ 

>  c 

ll 

i  ££i?  SPi 

?  OOO  O  O  o  OOvOl 

*  . 

K  PS8 

r\  VO  T-  m 

Perigee 

height 

(km) 

CM  ^  Mg  CM  r-  O  g  c 
c3  r-  r-  inmin  m  f 

Si 

1  a 

IN 

r>  m  m  in  in  m  r-  *—  *—  r- 
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maj  or 
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<  X3  . 


O 
O 

S!°.35 

ON  CJ  ON 

r-  VO  r~ 


8 

00 


©  © 
TO  © 

£o 

ON  O 

»-  m 


& 

CM 


sp 

in  r-  >8 

ON  Is*  UN 


in 

vO 

in 

vo 

in 

00 

00 

00 

» 

m 

m 

* 

8 

00 

• 

• 

© 

©  • 

• 

£  . 

4-> 

o 

O 

© 

a 

© 

O  § 

O  © 
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& 
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55 
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£ 
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T— 

ON 

XP 

£ 

ON 


VO 

s 

© 

g 


CTN 

m 

ON 


<D 

in 

ON 


ON 


ON 

i b 

ON 


m 

u 

h 

| 

u 

§  - 

•3m 

g 

rH 

2  Si 

3 

a 

a  s 

ON 

in 

ON 


£ 

© 

► 

o 

o 

© 


£ 

ON 


(4 

£ 

l 

O 

8 


)0j> 

ON 

£ 


CM 

Ad 


ON 


ON 

£ 


© 

© 

H 

O 

s 


© 

o 

a 

TO 


Q 


a 


a 


A  rocket  separated  from  Lunik  3f  but  Its  orbit  is  not  known 


Argument 

of 

perigee 

(deg* ) 

S3  SS  cftRi  S  S3®  Rj; 

cvjrnco  r- 

Orbital 

eccen¬ 

tricity 

Sf  SS  §li  §S 

*  •  •  *  •  •  *  •  II,  •  • 

oooo  oooo  OOO  o  o 

Apogee 

height 

(km.) 

g*  KS  36M  383  §>£ 

Perigee 

height 

(tan*) 

®  jr  S®&  £<5 

vo  vo  vo  vo  n  m  cm  cm 

Semi 

major 

axis 

(km.) 

o  co  &  on  -4;  cm  m  r-  r-  ov 

t-  q  p  p  iR  co  co^io  oo  P  fO  v2 

VOVOVOVO  VO  VO  vo  vo  vo 

Nodal 

period 

(min.) 

_ 

99.16 

99.11 

99.15 
99.06 

95.81 

94.94 

91*1.0 

93.85 

95.25 

93.21 

91.05 

92.16 

89.75 

Orb i tal 

inclina¬ 

tion 

(deg.) 

r-  co  co  oo  m  kn  mmm 

-d-  kn  n  cm  cm  w  c\r  cvi  c\j  oj 

•  j  •  •  i«ii  *  •  •  •  . 

co  CO  CX)  CO  T—  *T-  T-  T-  T-  OQ 

in  m  In  m  mmm  oooo 

Date  of 

orbital 

determination 

m  ^  m  cm  m  r*- vo  co  m  vo  co  on  r- 

•  j  •  »  »  •  t  *  ,||  &  , 

"  K>  8  ^3 

kb  u  ■“*  «:  a  £  «a  c  j  §  ^  j 

P.&P.Q1  Q.  3  O  ^  p,  O)  H  Q.D. 

■*<  •“3  S  -<  Q 

S  3  S3  Svp©3  S3<s  S3 

OV^OVOS  ON  C\  ON  ON  ON  ON  <J\  on  ON 

Size 

(m.) 

c?  <d  e?  cd  J  bp  cd  • 

hS  h°S  3  §3  60  3 

0O|^-QVO  ^  o  O  73 

-d'  o  uS  _^r  on  ro>  -d-  rH  m 

•  »  1  •  •  •  •  • 

O  «—  O  O  m  *-  VOr- 

Shape  and 
weight  (kg.) 

Cylinder 

120 

Cylinder 

23 

Sphere 

121 

Cylinder 

600 

Cone -cylinder 
1st  day  790, 
then  660 

Launch  date, 
lifetime  and 
descent  date 

1 960  Apr.  1 .49 

60  years 

1 960  Apr.  1 .49 

25  years 

I960  Apr.  13.50 

7  years 

1960  Apr.  13.50 
491.7  days 

1961  Aug.  18.19 

I960  Apr.  15.85 
10.88  days 

I960  Apr.  26.73 

Name 

CM  T-  -d-  C\J  -d- 

0Q.  CO.  ^  >-  >~  ^L.  40 

a  a  s  s  >-  a 

ON  CJN  ^  ON  ON  ^  (J\ 

„  ®  PQ  ^ 

W  r—  r—  CO  gj 

-  ^  ^  Cl  c  | 

w  oa  ^  S3  wS  S  5 

8  8 1  1  S  II  I  | 

S  £2  £  S 

Q  *U  Q 


VO 


I 


in 

u 

0) 

I 


<D 

O 


a 


co 


Continued  on  page 


Tear  of  launch  I960,  continued  Page 


vo 


Argument 

of 

perigee 

(deg) 

£595  SRP;  5 2  ^5 

Orbital 

eccen¬ 

tricity 

_  _  j 

oor^^--^  w  w  0  0  ^  00  ov  CM  CU  CM  »- 

S  0  0  §  8  88  98  58  88  88 

•  •  •  •  ...  •  •  0  .  ..  0  . 

OOOO  OOO  OOOO  OO  OOO 

Apogee 

height 

(km) 

£58  £  If!  RJ  5  ©S5gg  :=  5 

VO  LA  -4  CM  KN  KN  CM  vOvOiAk^  LA  A  LA  -4  CM 

Perigee 

height 

(tan) 

8555  5  £8  5  5  5  81  * 

siwNW  ion  n  cm  w  cm  <S  3--a- 

Semi 
maj  or 

axis 

(tan) 

III!  Ill  SsES  H  ££§ 

vO  VO  VO  vO  vOvOVO  VO  vO  VO  VO  vOvO  vOvOvO 

Nodal 

period 

(min) 

aUUR  £55  JJ«s&  55  585 

5  cm  2  o\  «—  o  co  5  MO  cm  5  55  5iom 

ON  ON  ON  03  ON  ON  CO  ON  ON  ON  ON  ON  ON  ON  ON  00 

Orbital 

inclina- 

ti  on 
(deg.) 

CM  CM  CM  A  QN  2>  C30CO  OOO 

OOO  ON  000000  O  O  ON  ON  OO  OOO 

5555  555  5555  9R  RRR 

Date  of 
orbital 
determination 

0  4  IAOO  O  00  A  O  KN  00  ON  OOO  00  lA  VO 

•  *  „•  •  *  •  •  .  #  .  .  ..  ... 

5Rj  w  ^  5 ■“  5  2 5^  5  ^  ^ 

j  §  §  3  |?  Jj  3  1  ^  i?  0  « 

S'S'2i'2f  SSS  SsS|  3  vo  S  vS  s 

ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON  ON 

8  ~ 

CQ  C* 

6  long? 

1.6dia? 

10  long? 

2  dia? 

5  tong? 

2  dia? 

7  long 

1.5  dia. 

Shape  and 
weight  (kg) 

sis  si  is  is  • 

H  C\l  H  iHVNI  fH  OS  rH  CM 

r>  3  rS  rl  n 

U  00  CJ  O  CJ 

Qu 

Launch  date, 
lifetime  and 
descent  date 

8  5  8  SI  8  £  p  k, 

•  •  •  •  •  •«. 

ifi  1J1  ic  a§  i!i 

S55  S°i8  S  &  S  *  858 

ON  -4  ON  ON  A  ON  ON  _  ON  O  ON  ON  ON 

VU  T—  r*  VO  r*  v*  A  CvJ  r-  r*  r- 

Name 

*■  CM  KN  ON  CM 

<0  (0  CO  i  XP 

3  5  ^  vB  S 

ON  On  on  eg  ON  ON 

ON 

-4  -4-4*  CQ 

B  sa  B  s  la  s  £ 

a  ai  as  e  2  !s 

CQ  COM  CQ  O  h.x:  3C  a 

O 

TJ 

Q>  Q) 

E  s 

£  . 

o> 
(0  o 

C  5 

c  01 

0>  a, 

°  § 

a 

2.  £ 

4->  0) 

O  * 

i 
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•§2 

•r-« 

£S 

£2 
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CO 
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0) 
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a 
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CQ  CQ 
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843  . 

•H  01  C\| 

a*  « 


•H  — 

a  « 

<u  fl 


5  "  S 

I’l 

W  3d  3 
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Year  of  launch  1960#  continued  Pa£e  8 


Argument  ? 

of 

perigee 

(deg.) 

8  Ri  <5n  8  CO  VO  VO  ON  UN  S  5  lHlt! 

c V)  rov 

Orbital 

eccen¬ 

tricity 

0.015 

0.C35 

0.022 

0.002 

0.002 

0.001 

0 

0.01*1 

0.026 

0.011* 

0.020 

0.016 

0.121 

0.119 

0.121 

0.116 

0) 

|S3 

5s“ 

£88  S  S8S  *5$  a  f  ||  || 

Perigee 

height 

(km) 

*se  s  his  §**  s  i  ss  ss 

Semi 

major 

axis 

(km) 

1  £^5  S3  K 

vo  vo  vo  vo  vo  u5  v5  vo  vo  Co  r-  S  r- 

Nodal 

period 

(min) 

un  8  8  r-  o  o  cj  8  8  co  rn  8  <3o 

•  •  •  •  •••  •  •  »  •  •• 

O  O  O  ON  4  OJ  O  VO  VO  CvJ  CvJ  CM 

ON  ON  ON  ON  ON  ON  CO  ON  ON  ON  O  O  r-  ▼— 

Orbital 

Inclina¬ 

tion 

!  (deg.) 

3  'S  3  CTs  CT\  CTN  <T\  ON  0%  R  CT\$N  0> 

PPP  i  cjitf  8  88  £  £  33*  S3 

Date  of 
orbital 
determination 

OVOO  r-  -S'  -S'  O  ON  OOO  co  co  kn  T-  KN  UN 

•  ••  •  •  •  •  •  •  ••  »  • 

co  o  o  a\  on  o  on  -S’  kn  -S'  -S'  -S'  kn  kn  kn 

•  ••  •  ...  *0*  •  •  •  «  •  • 

aObOp'bO  bO  u  &  p,  P  P  P>  ►  c  ►  to 

d  3  a>  3  d  a>  a>  a>  o  o  o  o  b  9  o  -T 

-<-a}CQ^{  CO  CO  CQ  O  O  O  O  35  ^  25  < 

888  8  888  888  8  8  8  8"  8  vj? 

on  on  on  on  on  On  on  un  on  on  on  on  0s.  on  on  on 

r»  r*  r*  *•  r-  r-  r*  ▼—  r-^-  r-  r-  t-  r--  r-  r- 

»  -a 

5  3 

•  •  bO  •  bQ  • 

•  •tdbpaJCaJGcd 

..<0  c—  c-  aJ  —>  r  f*  o  «*-i  o  *■« 

bO^  faQ  o-  M0-  bp  —•  -a  o  T3  H  S  H  t) 

c  tJ  dco  ccd  C'O  ih 

55  5  5  Slo  R 

•  •••••••• 

vo^r-  vo  cvj  o  cvj  vo  t-  r-  i n  *-  oo  *-  o 

1 3 

Q)  P 

&  3 

6  * 

Cone-cylinder 

1st  day  850, 
then  700 

Cylinder 

4600 

Cyllndei? 

2000? 

Cone-cylinder 
1st  day  863  , 
then  710 

Sphere 

230 

Cylinder 

450 

Double  cone 

Cyl inder 

5 

Launch  date, 
lifetime  and 
discent  date 

??  Si  Si 

.«•••••••  •  •  • 

OOVOONOONKN^OO-S  -S'  KN  KN 

w  co 

•  •  •  •  .CO.  •  CO  •  »  L  *C0  •  • 

bOctiO.  M  W  bQ  bO  >»  CX  Q.  3  *P  L  ►  W  ►  co 

S'ooj  ^cflo)  0  «}  0  oo>  0  3  0  L  ok 

*<5  ^  CO  *<  <*  w  (Q  W  S  0  O  >»  0  W  »  3  5KCd 

3^8  8^3  3W.8  3W.8  3  8  So  8*  8^ 

ON  CO  ON  ON  •  ON  ON  IA  ON  ON  -S'  ON  ON  O  ON  O  ON  O  ON  O 

C\J  t—  ▼—  r*  r*  t—  KN  r-  r—  f<N  r-  »"  r*  r-  LfN  ▼—  \D  r-  K'v 

Name 

»r  C\J  CvJ  t-  CM  -S' 

«  X  ^  >  >  UJ>  UP  ^ 

8  8  8  8  8  8  8  8  up 

ON  ON  ON  ON  ON  ON  ON  ON  Q 

v-  r-  t-  r-  ▼—  VO 

-S'  UN  2 

r*  r» 

fc  «  m  fc 

o>  pcs  pes  o)  Sh  ti  a)  fc  q 

>  ►  o>  oj  <p  U  C  p  3 

0  q  co?  5  ^00  o<u3 

q  *3  p>p4  0  f-.  pi  h  h  ps  Q) 

s  a  as  2  § 

Q  OJ  CQ  M  Q  U  U  C  ul  t3  L  Du 

a  ^  Q  oC  Q  Q 


OV 

So 

£ 


TJ 

o 


1 

•r4 


4-> 

C 

o 

o 


•* 

* 


S3 

O) 


Argument 

of 

perigee 

(deg.) 

«-  ro  *-  K\  ro  roy 

Orbital 

eccen¬ 

tricity 

r-vooo  co  oo  on  r-  m  o  *-  r-  vo  «-  rn 

S85  8888  8  888  866 

*•••*•_*  •  •••••% 

o  o  o  o  a  o  o  o  oooooo 

Apogee 

height 

(km.) 

4CO  O  CM  o  (fl  h  CM  Q  «-  O  *-  •-  OV 

PP 

Perigee 

height 

(km.) 

?se  SS  SS  ?  ?  388  8?5 

Semi 

major 

axis 

(km.) 

in  -3-  co  cm  r-  \o  oo  o  oo  «-  g\ 

&S3  S£  £*  ft  s  ££& 

vo  vo  vo  r^-r^-r-r^  vo  vo  vo  vo  no  vo  Co 

Nodal 

period 

(min.) 

in  r-  m  o  io  4  w  r-  gr\  vo  on  o  m 

-zt  *-  m  cCi  *-  «-  o  -zr  oj  vo  o  4  o  o  m 

S\  R  on  ca  on  oo  oo  8n  co  §n  §> 

Orbital 

inclina¬ 

tion 

(deg.) 

Pgg  in  ft  in  in  fc  8  ft  S3  33S 

tit  ik  •  i  •  t  •  •  •  •  «  » 

r-  CO  00  CO  OO  _-r  in  T-  r-  r-  IQ  tn  m 

oo  oo  oo  _zr  .zr  -zt  _d-  vo  vo  co  ®  oo  to  to  oo 

Date  of 
orbital 
determination 

tnwin  mc\i  moo  -zr  oo  c^oooovvOt- 

•  «  •  •  i  •  i  •  •  •  k  •  •  •  • 

a-  a 00  "  w  ^  ^ 

• 

•  •  •  •  •  •  +->  •  •  *  •  •  •  •  % 

t>  O  l)  >6}  >  D,  O  O  oAtjOCC 

o  oj  <o  o  3  o  c>  0)  <o  oj  a)  irt  oj  3  d 

ZQQZ<25cO  O  Q  Q  &u  £  Q  -3  -3 

2  2  2  2  t?  2  >2  2  S  vo  no 

u)  in  Ov  ^v  w  u)  ^v  o\  oS  on  uS  on  on 

Size 

(nu) 

8  long 

1.5  dia. 

0.2*8  long 

1  .07  dia. 

1.50  long 
0.2*6  dia. 

6  long? 

2  dia? 

10  long? 

2  dia? 

8  long 

1 .5  dia. 

8  long 

1 .5  dia. 

Shape  and 
weight  (kg.) 

Cone -cylinder 
1st  2  days  1091 
then  930 

Cylinder 

130 

Cylinder 

23 

Cylinder 

1*563 

Cylinder? 

2000? 

Cone -cylinder 
1st  3  days  122*0 

Cone -cylinder 
1060 

Launch  date, 
lifetime  and 
descent  date 

1S60  Not.  12.86 
2*6.9  days 

I960  Dec.  29.8 

1 960  Nov.  23.1*7 
60  years 

1960  Nov.  23.2*7 
30  years 

I960  Dec.  1.31 

1  day 

I960  Dec.  2 

I960  Dec.  1.31 
1.6  days 

I960  Dec.  2.9 

1960  Dec.  7.85 

1 1 6  days 

1 961  Apr.  2 

1960  Dec.  20.86 
33.2  days 

1961  Jan.  23.1 

Name 

v-  CM  CM 

o  KKr^Q.  Q-  to  k* 

1  $  $  *  2  $  s  s 

Cn  u\  uS  Ov  OS  ON  on 

r-  v-  oo  o> 

OJ  W  VO  VO  qJ  rtj 

e  w  ^  £  a  I  e 

o  w  w  a>  H  c  dq  o  o 

a  £  el  ?  |  si  a  a 

S  5  S  £  £  w  w  £  S  3 

0^8-*  Q  Q  QtiQ 


I 


Year  of  launch  1 961  Page  i  o 


Argument 

of 

perigee 

(deg.) 

196 

18 

197 

196 

3 

80 

59 

20 

23 

Orbital 

eccen¬ 

tricity 

VO  VC  rn  S£>  CO  VO 

888  888  8  88 

»  •  (  •  •  J  «  i  i 

OOoOOOO  o  o 

Apogee 

height 

(km*) 

SIS  1  Si 

Perigee 

height 

(km.) 

lie  ess  s  >■  *  s 

M 

■a  Si  a* 

s  iaS 

#Sg|  alSS  9  °  R 

SSS  SSS  8  I  §  § 

Nodal 

period 

(min.) 

Ov  0?  Sv  3?  P-  CO  ^  H  CM  VO 

uS  xa 

Orbital 
inclina¬ 
tion 
(deg. ) 

0 

333  3S3  «  t  ^00 

££§  3  |  3  ®  £ 

Date  of 
orbital 
determination 

ovr^-coovinm*-  w  2  ov 

•  T  »  1 

-*  5  5  *S  S! 

•S  ia 

•  •*•••  O  (D  *  | 

SSnSof'S'S  * h  ih  €  ■£ 

^  Q  ^  2  ^  b,  Cd  cd  [x.  Du 

5 s rj  s  5  H  ®  5 

OS  (Xv  os  OS  OS  ON  OS  C  C  OS  0s 

f  >•  r-  r-  r»  r-  »— •  •— i 

Size 

(nu) 

_ 

7  long 

1 .5  dia. 

2.03  long 
1.05  dla. 

Shape  and 
weight  (kg.) 

Cylinder 

1900 

6*483 

Cylinder? 

Cylinder 

6U3.5 

Cylinder? 

5839? 

Launch  date, 
lifetime  and 
descent  date 

1961  Jan.  31.85 

12  years 

1961  Jan.  31.85 

10  years 

1 961  Feb.  4.1 

22.7  days 

1961  Feb.  26.8 

1 961  Feb.  4.1 

8.9  days 

1961  Feb.  13.0 

1961  Feb.  12.09 

1961  Feb.  12.09 

6.5  days 

1961  Feb.  18.6 

1  961  Feb.  1 2.09 

13.7  days 

1961  Feb.  25.8 

Name 

«-  W  *-  CM  ir\  CM  hr,  -J 

a  o  co.  ca  ca  >-  >-  >-  >. 

f  §  &  §  ???  $  & 

^  a 

r"-  r-  o  oo  cd 

CM  CM  CO  M  M  C 

1  §  £  s  |I  I  s  B S  s  I 

I  la  i  Is  I  f  Ig  I  I 

Q  Q  Q  Q  Q  Q 


Year  of  launch  1961,  continued  Page  11 


Argument 

of 

perigee 

(deg.) 

- - 

8  ®  ™  »»  .  $ 

Orbital 

eccen¬ 

tricity 

cm  no  oo  c\j  no  »-  no  on  o  o  o  in  l n  oj 

22:2  S  ©88  SSs  §88  8 

0  %  ^  %  %  %  %  A  A  A  A  ft  »  & 

ooooo  ooo  o  o  o  o  o  o  o 

Apogee 

height 

(km.) 

©338  s  88©  gs  a  & 

S9E&8  a  §■*  ft  - 

Perigee 

height 

(knu) 

-cr  oj  cm  on  oo  ro  q  on  cm  r-  r-  kn  n-\ 

©£®£  ©  88$  §©*;  EE  £  £ 

a  °  ”  s 

<s  I  a  s 

Nodal 

period 

(min.) 

9R  7?  9P  r-  in  on  on  cm  r- 

c\i  o  to  r-  4  -d  h*-  On  go  -d  *—  cm  no  vo  cm 

*****  1  •  1  |  t  |  .  k  •  . 

cd  co  r-  cm  co  in  oj  on  r-  m  ©  m?  o  go  oo 

ON  On  OO  ON  ONCTN  ON  <3S  CO  GO 

Orbital 

Inclina¬ 
tion 
(deg. ) 

888$  £  E3E  ££  R  <* 

*****  •  •  t  •  •  »  t  |  |  . 

OO  OO  OO  OO  OO  QQQ  OOO  OO  CO  -r  -f 

rn  n  m  m  m  coa5oo  oooooocmcm  no  vs 

Date  of 

orbital 

determination 

no  o  o  on  no  on  cm  -d  o  in  oo  cm  o  in  vo 

vooN^r^vo  r^r^cJ  o?  on  oj  mJ  on  on 

*-  *-  *-  ▼—  CM  t—  r-  ■*—  CM  CM 

*****  •  •  £>>  •  t  ft  ,  t  •  • 

xj  o  c  o  xa  n  c  rH  not.  ja  (h  t,  l 

Q)  a;  3  a>  a)  (D  3  3  a)  a;  p,  <u  d  3  d 

U.  Q  -5  Q  U.  U.Q-JJCr.i:  a  S 

T-ft—  CM  CM  _  _  r\j  __  _  __  _ 

SO  vp  NO  NQ  NQ  NO  NO  NO  NO  NO  NQ  NO  NO  VO  VO 

ON  ON  C7N  CN  C7\  ON  ON  GN  ON  ON  ON  ON  Oa  On  ON 

Size 

(m.) 

*  |  J  .  .  ^  «J 

s  ^5  g?-  s5  °3  gf$ 

S  ©3  Sm  L  ^  S5  1 

•  *  *  •  *  ,  • 

m  t-o  oo  oo  t-  in^-  on  m 

Shape  and 
weight  (kg.) 

Inflated  sphere 
6.63 

Cylinder 

2h 

Cone -cylinder 
1st  k  days  1110 
then  980 

Cone -cylinder 
1100? 

Cylinder 

600 

Cone-cylinder 

1*700 

Cylinder? 

] 

Launch  date, 
lifetime  and 
descent  date 

_ 

JOoo^  m  m  no  -d  r-  r*» 

^  CD  r-  ON  ON  r-  iA  C\1  4  [\1  4 

E  ^  ©  rS  oi  a?  o*  CJ*  o  o?  0?  <*  o* 

—  r-  Oi 

4  $  b  -o  £  A  j?  £  J  i  f!  z?  i  t!  t?  j  (?  w  »! 

-  f  I  °  *5*  if i  2#«  * i* 

EEE  §8  &©$  &8*$  &3S  $ 

*-  *-  *-  «*  *-  *-  -d  »-  m  *—  o  t— 

Name 

Explorer  9  1961  6 1 

Explorer  9  1 96l  6  2 

rocket 

Fragments  1 961  6  3-^+ 

Discoverer  20  1  961  e  1 

Fragments  1 961  e  2-1* 

Discoverer  21  1  961  £ 

Transit  3B-  1961  T) 

Lofti  1 

Sputnik  9  19610  1 

Sputnik  9  1  961  0  2 

rocket 

Fragments  1 961  6  3-1* 

a  t3q  a  a  a  ac*o 


continued  on  Page  12 


Year  of  launch  1961,  continued 


ou 

CD 


4-> 

C  CD  *""* 

0)  CL)  • 

S  W,  bO  oo 

3  O  **  Q) 

jfc  ^  *° 

3  ■  S8&  =*« 

Orbital 

eccen¬ 

tricity 

s  S  r  3§S  lag  ffg 

o’  o  o'  o'  o  o’  o’  o’  o’  o’  o’  o’ 

Apogee 

height 

(tan.) 

8  *  |  SSI  §3®  IP 

Perigee 

height 

(km.) 

SI  S  iH  l?s  §*? 

•a  2  j 

o>  a?  w  if 

co  S  aj  ' — 

6  1  1  sie  pgg 

G\ 

Nodal 

period 

(min.) 

3  00  gR$  S83 

-  •  r-  •  III 

co  &  R  (SRr  ?j£!R  5  &(  5( 

Orbital 

inclina¬ 

tion 

(deg.) 

O  00  CO  ^  ^  CO 

v?  vo  SSS  Sooco  ooS© 

Date  of 
orbital 
determination 

f°\  ov  N-  o-d’vo  on  m  in  ovcoco 

ft  ft  K? 

i  1  i  ill  III  1-11 

Vp  ko  \5  'J5'Z5kok5\g\o&ko\o 

o '  CT»  C r»  a\  G\  CT\  CT\  CA  ct^cao^ 

«“  «”  r—  r—  W—  t-  r-  t- 

51 

CO 

29  J  ^  n- 

§  0-  g  i  g  *d 

h  n  XJ  OQ  O  *h  o 

li  ‘  £>»  §  ^  rtTS 

S4  Hin  VOCTv  VO  ff\ 

^  ^  0J*  O*  CO  4  o  o  o  o* 

li 

l| 

1 1 

|  t  |  1  2  a' 

— '  _  0)  P.  **H  0“  o 

H  in  ■§  g  OT  in  H  Q  r-l  £3 

>*  Cl  »m>»uS  o  i  wi 

pi  t  r  i  l 

g  O  — •  C  cd 

-g  «H  °  O. 

o  r»  O 

O 

Launch  date, 
lifetime  and 
descent  date 

_ i 

cQ  rn  cQ  cn  V?  JG-  cv  P  w  P  vo 

$  o5  c5  CO*  v£  CO*  ^  CO*  o* 

l f  1  i  ijj[i 

'&r:£>  $ 

t-o^-  <r-  —  —  m  --  »-  -d-  «-  t- 

g 

Sputnik  10  1 961  1 1 

Sputnik  10  1961 1  2 

rocket 

Fragment  1961  13 

Explorer  10  1961  k 

Discoverer  23  t96l  Xl 

Discoverer  23  1 961X2 
capsule 

Discoverer  23  1961X3 
capsule  rocket 

oaso  a  £-  o  q  q 

Q 


O 


P. 

a 


p 

jg 

o 

4-> 

I 


2 

<Q 

4-> 

2 


Year  of  launch  1961  ,  continued  Page  1  4 


1  J 

Argument  ! 
of 

perigee 

(deg.) 

33  I*  S'  '  "  f  1' 

Orbital 

eccen¬ 

tricity 

Is  si  S3  §  §|  §| 

o  o  o  O  o  o  o  O  o  d  o  o  o 

Apogee 

height 

(tan.) 

a  si  is©  s 

”  ®  Rn  8  81  83  gjg  3® 

Perigee 

height 

(tan.) 

s  s  gg  ss  s  gg  se  ss 

a  o  “  j 

w  1  S  1 

ft  ft  £  as  <*3 

Nodal 
period 
(min. ) 

R  Sj  nj  ^  o)  5  fr,  o\ 

8  8*  -s «  2  §  3*  5;  ®  a  8  a  g? 

r-  r-  iniA 

Orbital 

inclina¬ 

tion 

(deg.) 

Sn  O'  CM^SS  &  S  r-S  CM3\  ES  a\ 

r*  fv*  '  *  •  •  W  •  •  «  •  .. 

5  5  &&  88  v?  ^  ££  ££ 

Date  of 

orbital 

determination 

in  m  r-^-cfin  u  in  in  r-  in  r-  in 

£  s?  3  S  da  aa  z$?5 

|  |  I  §  1 1  f  1  I  i  £  I  1 2 

•-3  *-3  *-3C>'-3»-3  <  ^  CO»-3<«5C  <  < 

$  §  §f  f  !§§(§?  && 

Size 

(m.) 

9  a  c  «  •  9  «  »  • 

h  S  °5  m3.  5  c-  h°5  §5  52 

^  cBl  G  <tf  |  rH  -O  C? 

cor^ovo  o  o  *-»  m  vo  o 

-d'oin-d’  h  m  «— •  t3  r-vomm  h  in 

,2  •  •  *  _  •  _  •  •  «  *  . 

°  *“  O  CTv  T-  C7>  fo*  O  o  rn  t-  00*- 

Shape  and 
weight  (kg.) 

Cylinder 

129 

Cylinder 

23 

Cylinder 

1600 

Cone-cylinder 

4730 

Cylinder? 

Octagon* 4  vanes 
38 

Cylinder 

306 

Cylinder 

1000? 

Launch  date, 
lifetime  and 
descent  date 

5  5  $  <-  $8  mom  5 

«tf  w*  ^2  c5  m  J  “  J 

^2  *3  o  ■"J  ^  M  3  m  oo  oo  oo  ra  60  §  eo  a 

?|  sms  i.i  a  s  ata  af* 

Name 

'  Tiros  3  1  961  p  1 

Tiros  3  1 961  p  2 

rocket 

Fragments  1 961  p  3-4 

Midas  3  196lcri 

Midas  3  1  961  O*  2 

nose -cap 

Fragments  1  961  0*  3-4 

Vostok  2  1  961  T  1 

Vostok  2  1 961  07  2 

rocket 

Explorer  12  1 961  V 

Ranger  1  1  961  9  1 

Ranger  1  1  961  9  2 

rocket 

a  Q  oc  s  q  q 


A  rocket  Is  believed  to  have  separated  from  Explorer  12, 
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Year  of  launch  1961  ,  continued 


• 

Argument 

of 

perigee 
(deg. ) 

*  SIS  if  . .  g 

Orbital 

eccen¬ 

tricity 

0.013 

0.056 

0.039 

0.010 

0.003 

0.001 

0.010 

0.012 

0.011 

Apogee 

height 

Oom) 

3756 

1011 

750 

332 

278 

190 

1101* 

1119 

1105 

S 

23?  j 

8  S8*  *  g  a 

Semi 

major 

axis 

(tan.) 

_ 

3  ^©3  £3  §  8  8 

8 

Nodal 

period 

(min.) 

166.01 

97.12 

94.1*0 

89.91 

89.7 

88.2 

105.63 

105.61* 

105.1*9 

Orbital 

inclina¬ 

tion 

(deg.) 

8  SJ3S  0®  3  ®  3 

«  dsa  ss  g*  g^  g$ 

Date  of 
orbital 
determination 

O  “}•*  ^  “I  “} 

ol  vo  in  ^  fow  ^65  SI 

•  •  <D  •  ••  •  .  . 

fe  £  6  £  >  o  ►  >  > 

o  opo  O  O)  oo  o 

S5  S5  ^  2  IZ  O  IZ  S  25 

<5  >5  vp  2!  Co'S  'S'S  \5 

CJ\  uS  OS  <T\  CT*  (jS  <J\  oS  uS 

*—  T—  T—  T-  r-  r-  r-  v- 

Size 
(m. ) 

9  long? 
1.5  dla. 

8  long 

1.5  dla. 

8  long 

1.5  dla. 

0.79  long 
1.09  dla. 

1.3  long? 
1.09  dla. 

5.3  long 

1 .1*  dla. 

il 

a  £ 

Is 

03 

Cylinder 

1800? 

Cone -cylinder 
4100? 

Cone-cylinder 

1000? 

Cylinder 

90 

"Door-knob" 

90 

Cylinder 

450? 

; - 

Launch  date, 
lifetime  and 
descent  date 

1961  Oct.  21.58 
100,000  years? 

1961  Nov.  5.83 
396.1*  days 

1962  Dec.  7.2 

1961  Nov.  15.89 
17.9  days 

1961  Dec.  3.8 

1961  Nov.  15.93 
1000  years 

1961  Nov.  15.93 
800  years 

1961  Nov.  15.93 
500  years? 

i 

|  *  §  S3  Sift 

VO  to  VO  W\£  $■*  ^  5 

CTS  fcjcrs  oS  VO  V£  V£)  ^ 

os  in  ^ 

v-  m  v- 

.  ]  8  St  »  3  3 

g  p  sp  s  5  s  „ 

ill  9  8  llill 

2  fcs  £  s  fc  £  fc  1 2 

■o  q  a  a  u  a 


Year  of  launch  1961  ,  continued  17 


1 

Argument 

of 

perigee  j 

(deg. )  j 

1 

c\T  ^  1  1  rn  •  •  III 

Orbital 

eccen¬ 

tricity 

0.007 

0.002 

0.006 

0.018 

0.012 

0.006 

0.017 

0.010 

0.003 

0.033 

0.022 

0.007 

— 

Apogee 

height 

(km) 

_ 

He  6  SH  SSS  MS 

Perigee 

height 

(km) 

_ 

S$  ?  S3? 

| - 

Semi 

major 

axis 

(km) 

VO  VO  VO  VOnSvSvOVOVO  VOVOVO 

Nodal 
period 
(min. ) 

88.28 

87.51 

88.3 

91.82 

90.85 

89.60 

91.76 

90.4 

88.2 

94.1 

92.1 

89.6 

Orbital 
inclina¬ 
tion 
(deg. ) 

33.34 

33.34 

32.6 

o  1 96ia  11 

81.21 

81.21 

81.15 

81.21 

81.21 

81 .21 

89.6 

89.6 

89.6 

Date  of 

orbital 

determination 

1961  Nov.  18.4 
1961  Nov.  19.3 

1961  Nov.  29.7 

Orbit  similar  t 

1961  Dec.  14.7 

1962  Jan.  30.5 
1962  Feb.  27.5 

1961  Dec.  14.0 

1 962  Jan.  16.5 

1 962  Jan.  30.5 

1962  Mar.  13.5 

1 962  June  5. 6 

1962  Aug.  3.6 

Size 

(m) 

11  long? 
1#5  dia. 

2.90  long 
1.83  dia. 

20  long 

3.0  dia. 

8  long 

1 .5  dia. 

0.30  long 
0.25  wide 

8  long? 

1 .5  dia. 

Shape  and 
weight  (kg) 

Cylinder 

1300? 

Cone -frustum 
1300 

Cylinder 

3fcoo 

Cone -cylinder 

1000? 

Rectangular  box 
5 

Cylinder 

1800? 

Launch  date , 
lifetime  and 

descent  date 

rn  v&  £  ©  oo  c\)  <8  m  8 

*  a  $  fS  &  R  5S  °°*  2  k  a  5 

•  •  •  co  •  •  •  •  to  •  •  eo  •  •  • 

>  >  ►t,*.  >.  >-  o  ^  o  d  owtio 

s|s  s  &  sis  siH 

Co  Cp  Co  ■§  Cp  Cq  ^  vp  'S  in  vo 

<T\  ^  <T\  OS  OS  OS  in  OS  CQ  <Js  <?\  kj  Ov 

Name 

r— 

a  -  *  u  *  «  2  X 

r-  r-  t-  v-  v-  (— l  VO 

VO  PQ  ^ 

m  g 

U  a) 

in  in  ai  &o  to 

C\J  ^  ^  E  <  4-> 

*.  fc  e  7  |  a  a 

8)  O  p  J3  8  cd  §)  ri  Q 

S  C  E  o  co  o  «o  ^  ? 

CD  ju  jl  O  -H  W  L,<<  L, 

as  £  £  fc.  q  o  £  i  i  £ 

o  Q  (t  q  q  q  q  q  q 


Year  of  launch  1  962 


1 

Argument  i 
of 

perigee 
(deg. ) 

ill  S  5?  i  ®  i  1  j-J 

Orbital 

eccen¬ 

tricity 

OS  Is**  OO  VO  o  00  T- 

8  5  5  8  8  5  58  88 

•  •  •  9  •  i  |  |  %  t 

ooo  o  o  o  oo  oo 

Apogee 

height 

(km) 

1  sa  *  §  s  Si 

Perigee 

height 

(km) 

S  H  5  ?  ?  ii  S  S 

Semi 

major 

axis 

(km) 

3  o  o  &  8  2  2  R 

p  PP  £  ©  3  38  ©  S 

Nodal 
period 
(min. ) 

100.31 

ioi#4 

101.3 

88.6 

88.0 

90.0 

90.01* 

89.7 

95.89 

95.98 

Orbital 
inclina¬ 
tion 
(deg. ) 

££  k  &  a  a  £  © 

sis  i  $  s  ds 

Date  of 
orbital 
determination 

in  m  in  Is-  oo  m  into* 

•  i  •  •  •  CO«  .  rn 

2  22  8  8  si  <*2  £  ® 

i  ii  i  i  i  ii  ia  i 

8  Sffl  s  8  a  33  $  $ 

OS  (7\  OS  OS  OS  OS  OSCA  OsOs 

Size 

(m) 

0.48  long 

1 .07  dia. 

1.50  long 
0.46  dia. 

2.90  long 
1.83  dia. 

20  long 

3.0  dia. 

8  long? 

1.5  dia. 

8  long 

1 .5  dia. 

0.94  long 
1.12  dia. 

1.8  long 
0.46  dia. 

Shape  and 
weight  (kg) 

Cylinder 

129 

Cylinder 

23 

Cone -frustum 
1352 

Cylinder 

3400 

Cylinder 

1000? 

Cone -cylinder 

1000? 

Nonagonal  box 
200 

Cylinder 

24 

Launch  date, 
lifetime  and 
descent  date 

1962  Feb.  8.52 
100  years 

1962  Feb.  8.52 
50  years 

1962  Feb.  20.62 
296  min. 

1962  Feb.  20.82 

1962  Feb.  20.62 

1  day 

1962  Feb.  21 

1962  Feb.  21 

16  days 

1 962  Mar.  9 

1962  Feb.  27.91 
21  days 

1962  Mar.  21 

1962  Mar.  7.67 

30  years 

1962  Mar.  7.67 

15  years 

Name 

-  ^  -f  -  cvi  -  -f  'r-  CM 

ca  ai  m  «o  a)  cmkpvj) 

CM  Oj  CO.  CM  CM  CM  CM  U)  CM  CM 

*  *  *  S  *  # 

"  *"  *  -  -  *-  ft  - 

T—  '"*'  P~  1— 

A-  r-  co 

p,  rn  m 

|  l  s 

2  g«  f  et  «  a  1  o  0| 

5  p  2  £  £  £  £2  S  S  t  o  S2 

H  a  oc  x:  o  qcv  q  tn  q  ^ 

u  H 


Space  vehicle:  Ranger  3,  1 


Year  of  launch  1962,  continued 


Argument 

of 

perigee 

(deg.) 

iSP  SoS  1  f:  ,9  ,  £  , 

r*  r-  r-  r-  r*  r*  r-  r- 

Orbital 

eccen¬ 

tricity 

111  §58  1  li  s?§  gg  III 

•  •••••.  •  •  !•%  «  >  ••• 

ooooooo  ooo  o  o  o  o  o  ooo 

<D  4-> 

&So  &SK)  t  53  £  £  pi  £3ta 

r^-  in  ro  V04n  m  m  CM  CM  CM  cm  OJ  -d-r^cvj 

O) 

0)  4J 

t,  —  fi 
£ 

IIS  §S§  8 

Semi 
maj  or 
axis 
(km) 

II9S  g  Sf  fn  £58 

vO  vo  v§  VO  VO  vO  VO  v8  vo  v&  F-  F^  F^  F^  vo  $o  v& 

Nodal 

period 

(min.) 

93.8 
92. U3 
89.37 

93.71 

90.98 

89.79 

90.6 

90.52 

89.28 

88.6 

100.86 

100.81 

100.50 

100.9 

ioo.Uk 

91.1 

89.90 

88.7 

Orbital 

inclina¬ 

tion 

(deg.) 

£&&  8  ®  &  8  Sfi<*£  ££%  £  £  -55 

Hi  Hi  ©  335  »  R  PPP 

Date  of 

orbi tal 
determination 

c\j  to  4  cr\  o  it,  ^tcrkvo  in  vo  la  in  vo  vo  vo  vo 

•  *  •  •  •  »  •  «  •  «  •••  •  a  a  ... 

35°  855  tJJ  i  "5ft 

fa£j  k  fa  g  §  fa  »  j?  >»  ej  g  >>  s  s 

3Z8  S'  Sll  SlI  «I  §  fififi 

333  333  ©  333  333  33  s  sss 

av  a\  cn  on  o\  ctn  on  on  ov  ^  ^  ui  ^  t  dS  oa  cta 

»-  r-  t-  r-  »-  »-  r-  *—  *-  r-  *—  a—  O  r-  r-  r- 

1 - 

Size 

(m) 

1#8  long? 
1.2  dia? 

10  long? 

2  dia? 

10  long? 

2  dia 

0.53  long 
0.58  dia. 

1.8  long 
0.1*6  dia. 

8  long? 

1.5  dia. 

8  long? 

1.5  dia. 

Shape  and 
weight  (kg) 

Ellipsoid 

1*00? 

Cylinder? 

1500? 

Cylinder? 

1500? 

Cylinder  + 
1*  paddles 

60 

Cylinder 

2h 

Cylinder 

2000? 

Cylinder 

1500? 

Launch  date, 
lifetime  and 
descent  date 

5  CToo^  3  os  p  SR 

•  1  •  i  1  «  •  .«  % 

■ct  r^-^riAvD  cta  vo  r-  vo  vo  vo  oo  oo  vo 

CM  t— ■  OJ  CM  CAj  CM  *-  CM  CM  CM  CM  CM  CM 

C8 

ip  ifi  1.1  iii  is  is  i.i  ip 

m  is*  *3*  i|  1 5  i*i  if* 

Name 

»-CMa-CMmT-CM  (\| 

>  >  UP  UP  UpO  OK  Q-  Q_ 

3  3  3  3  3  3  3  3  3  3 

UA  OA  OA  CJA  OA  OA  OACJA  OA  QA 

1 - 1 

£  *5  is 

g  5?  S 

wc  CQ  C  W4J  S'”  4J  CQ  £ 

if  81  If  81  §  S  313  I  | 

O  CQ  O  O  O  CQ  op  C_  f-,  L  O  ><  E-.  £ 

o  ^  o  E  o  ^  o  E  £  <2  <3  c  i — i  i ,  £ 

O  Q  OOSQ  Q  6-  Q  Q  Q 


Year  of  launch  1962,  continued 


S  2  t3 

*  a 

70  p  ^ 

P  vD 

•Rie  R‘  *  S3  ' 

T—  r-  *— 

Orbital 

eccen¬ 

tricity 

SsS  f&  8Si  §  &  2§ 

00000  000  0  0  0  0 

Apogee 

height 

(tan) 

££§  H  5SS  S  &  8S 

Perigee 

height 

(km) 

551  S*  £3?  S  £ 

- E - 1 

•a  •s^'g 

1  I 

Nodal 

period 

(min) 

^S&  SU  3  .»  ss 

•  ••••  •  •  •  •  •  •  * 

R£g  RS  8<k8  8  S  ££ 

r*  v* 

H  i 

3  -a  g  * 

— •  r-l  O  <D 

«»»  ££  £S!°  S  8  $g 

SS3  S3  8  3^ 

Date  of 
orbital 
determination 

mm-^c7\vo  vo  r-  00  ir>  mcr\ 

01  d  i  cr>€  d  d  sH 

SSI  Si  1  Sis  t  |  S9 

SS  s  S  $  SS 

vnOSOSoSOS  P  <J\  <j\  0\  oS 

«“  «”  T"  r-  0  •* —  t—  T—  T—  T-  r-  t— 

Size 

(m) 

£3  *  is  is  rifl  gs 

Hin  ^  ift  h  in  iHin  0  R  3in 

CO  OO  CO  1—  CO  »—  O  *—  V-  0  0  r* 

Shape  and 
weight  (kg) 

Cylinder 

1500? 

Rectangular 

box? 

5 

Cylinder 

2000? 

Cylinder 

1500? 

Cylinder 

129 

Cylinder 

3 

Cylinder 

1500? 

] 

Launch  date, 
lifetime  and 
descent  date 

S  oj  8  cooS^in  8 

oj  00  ol  t—  co  00  0  0^  ca  ja 

c\j  oj  *-▼-*—  r-  *-  cv  r- 

S  &  S  S  S  S  S  gL1  SS  S«  §££ 

►o'S'-j  »-3  1-3  ^  »-d  a>  ^  «3  *8  •? 

$°}$  sfs  $5®  So  si  *> 

OVO  y<  oSCTkdS  uS  0\  oSOvuS  OS  0  oSq  OS  _cj-  <j\ 

r—  CM  v*  1-  r>  r-  r-  r-  *—  r-»  «—  *■•  v-  Lr\  r*  t-  r* 

Nane 

*-  CM  K\  v-  C£L 

x  x  ^  •>•  3  ®  r  S'  -f  e 

a  a  aa  a  IS  *  n 
. a  a  a  I  - 

r— 1  ._  _  r-  r-  r-*  u\ 

13  "  ^  ^ 

s  Is  s 

<0  63  3  W  03  <U 

9  cm  2  *  5?  SmtngS? 

P  P  1  q  P  8  to  w  g  8  p 

Q  cd  60  iH  60  0  0  Jz  B)  q 

b  S  e  ^  e  eSisce 

' — •  0  C  ' — '  1 _ .  Cg-  hp  £  JZ, 

Q  Q  Q  Q  Q  Q  6-*  q 


Year  of  launch  1 962,  continued  p-ge  ^ 


43  a> 

d  o> 

2  vj  wj  t»o 

"|i 
*  K 

00  l^»  00  C\J  ON 

-=*  voinin  ^  F-  i  •  j  »  1  1  j  5 

Orbital 

eccen¬ 

tricity 

|  Ilf  III  ««B  III  I 

O  OOO  000  O  OOOO  O  O  O  O  0 

Apogee 

height 

(km) 

£  SSS  Ssa  S  SIS*  £  885  § 

0) 

as- 

r 

£M~ 

£  5  $©$  ® 

lift 

S  g  $  ®  §:faf  ©  &  j^&®  e 

3  33$  $3®  $  $$$©  ©  ©S®  § 

Nodal 

period 

(min) 

90.08 

90.00 

89.38 
88.56 

90.77 

89.85 

88.64 

86.62 

88.33 

88.24 

88.13 

87.97 

87.5 

88.39 

88.26 

88.18 

88.38 

Orbital 

inclina¬ 

tion 

(deg.) 

«  W»»  £  &&&&  tf  £££  g 

cS  §1  §J  ^  v?  v?  V?  Czf  qJ  vjf  ^ 

Date  of 
orbital 
determination 

^  K}*-00  CvJ  r-OO  0  irvOOOOCvJO  -4-0000 

0  OCVJO#  K^rf^  ®  (D 

1  III  ill  1  III!  1  i|i  | 

a  aaa  aaa  a  aaaa  a  aaa  a 

Hir 

CO  ^ 

•  I|  I1  H  15  ■  15 

^  00  «-  CO  *-  CT\  CTV'OV 

Shape  and 
weight  (kg) 

Cylinder? 

1300? 

Cylinder 

1500? 

Cylinder 

2000? 

Cone-cylinder 

1*750 

Cylinder? 

Cone-cylinder 

4730 

Cylinder? 

Launch  date, 
lifetime  and 
descent  date 

3  ^  ^  £  -  £l  &  £  r- 

N  ~  ®  Kj  ^  'g  lAVOj-in  £  4  cJ  IA  $  Jf 

fRi  l|i  i|i  i  l  ill  j§|  jf|  f&f 

ill  !*!  if?  *!l  «5«  Is!  *S*  «5a 

a 

* 


CVJ 

a 


•M 

d 

CVJ 


« 

a 

a 


C\J 

S 


a 


H. 

a 


a  a  a 


a 


a  a 


r-  aj 


CO  +» 

§1 

15 

0  co 

0  w 

3  e 

5? 

a 


ai 

S 

co 

o 

> 


Q  Q 


K\ 

♦* 

25 
e  s 


Q  oc  x: 


-4- 

M 

o 

to 

> 


f 

a 


*  f* 

s  a 

w  o 

jLL 


Q  ct  X3 


Year  of  launch  1962,  continued  page  25 


Argument 

of 

perigee 

(deg) 

.  r  •  r  •  a  , 

Orbital 

eccen¬ 

tricity 

0.026 

0.020 

0.003 

0.025 

0.019 

0.011 

0.017 

0.017 

0.017 

0.006 

0.004 

0.010 

0.007 

0.016 

0.009 

Apogee 

height 

(km) 

R  SI  g  »S|  r»  a  CN 

iaiAw  iAiAk^  ooco  co  OJ  M  ro\  c\j  ooo 

3  csj 

Perigee 

height 

(km) 

3SP  82  £  PS  ££ 

(\|(\1(\|  VOVO  VO  T-  W-  U 

Semi 

major 

axis 

(km) 

err  ^  a  pi  ps  pis 

£&£  &££  pp  p  £i£  $$  58S 

rj  IS  *■» 

its 

1 

©  &£&  SS  vo  PK  ®  ©  Sg 

»••••••••  ••  •  •  •  •  (V. 

&&  ?!  S§  RS  & 

Orbital 

Inclina¬ 

tion 

(deg.) 

$$  S  §S  SS  55 

cocoa?  coaJoo1  ooV  a?  _-t  -f  ini/^  £ 

-cf  -rt  -ct-d'_rr  as  os  as  v3  vd  vflvfl  vovo  v£> 

Date  of 
orbital 
determination 

fov  r-a\  h-hO  1D4  in  OS  O  OS  o  , _ 3- 

C?JJ  0!  Jot  'Jr!  c?  ^  or^ 

^r-»-  r-r-OJ  (Vf^  t-  C\J  OJ  CVJ  K\  K>* 

III  Is'l  ii  i  II  II  ll  l 

$©©  $$$  s  $$  sa  sf 

OS  OS  OS  OS  OS  Ov  Os  ON  as  OS  C\  OS  OS  OS  Os 

r-r-r*  »-T»  *-  1-  r-  »-  r*  r-  t- 

m  -S 

II  t~  ,  |8  si 

°OCV,  -O  Hu, 

%-  «-  cm  ^-0  00 

§5 

i  - 

CO  £ 

0~ 

■0  0- 

0  cv  fe  p-  fa  fe 

SI  11  •«  S.»  •  '  is  ' 

3  & " 

WO  O  0 

Launch  date, 
lifetime  and 
descent  date 

21  2!  8 

£  C:  ~  ^  S  8  cvj  £  2  -  « 

i  i  $  &  i  i 

P^,  ^  <  0  *<  g  **  g  <  P  <  <  W  W  <  S  co  raww 

«*«  §sj  a«*  §>«$ 

*-  *-  v-  *-<N  »—  C\J  *—  r  OO  r  r-  *-  r>  *-  in  *- 

* 

M  $  Q  "3  ©  op 

&  8  ™  3  0  r  S'  £  *3  5  -f 

$  os  as  as  d  rj  §  §  c\j  oj  S 

-  -  s  3  Sj  S  *  *  d 

CTN  CTN  CTN  OS  f\j 

-*"*■**  »3  * 

1—1  Q  ♦“ 

y  s  ^  a 

OO  OS  ON  ®  S 

<*>  OO  «?  8  2  **  -  “«•  «  « 

®J  W  4->  ®  (h  c  ^4  *J  Bph  ^4  § 

8  8|  «  S  1  8  81  1  S  1  1 

0  OO  ..  |H  Ko,  0,0  C  L_lL  R  P3 

0  oC' - '<[x.CQ  cote  io  C 

°  Q  Q  Q  Q  Q  Q 


Space  Vehicle:  Mariner  2  f  1962  ct  p  Continued  on  Page  26 


Year  of  launch  1962,  continued  Page 
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4? 
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2  §3 

~n 


la, 

£25 
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© 

5SS 
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Inclina¬ 
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Size 

(m) 

£**  g<J  £?*•  §«* 
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Argument 
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perigee 
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(deg.) 

- -  . — - - - 

a  ®  ss  a  © 

Orbital 

eccen¬ 

tricity 

oo  n  ^  r-  r-  m 

o  o  o  5  5  5  8  8 

•  ••••  •  ,  , 

o  OOOO  O  o  o 

Apogee 

height 

(km) 

8  $  §  81 

Perigee 

height 

(tan) 

?  8Sf  3  ?  §  g 

Semi- 

major 

axis 

(tan) 

§  pi  s  a  § 

VO  VO  VO  VO  VO  VO  VO  S 
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period 
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inclina¬ 
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(deg. ) 
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weight  (kg) 
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Launch  date, 
lifetime  and 
descent  date 
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Argument 

of 

perigee 

(deg) 
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00  »"  *—  cm  co  r-  ^  in  o  oo  t— 

ll 

A  3 

CO  £ 

u 

•8 

o-  g 

•§  -S  •§  bl  fe  fe 

Is  .  So  2s  Vo  , s  2  Is 

8?  8?  88  If  8  8a  8? 

"1 3 
fl  s  * 

*  -*  c 

O  4->  0> 

C  OD  O 

3  W 

£.»  i  «  3  -  i  a  s'  -  ^  j  j  ? 

sfi  ll*  ill  |||  ill  l|  i|  l«l 

tit  ?§?  la?  ?3?  ?3?  ?§  ?§  ?*? 

* 

?  ?  ?  |  ?  III? 

*  i  t  I  f  f  g  *  f 

Q  ^  rET 

S  <5  VO  3  ^  g 

I  «  *„  <  *  si  2  3  1 

I  i  i«  3  s  ii  *  I  | 

1  I  sg  -  2  1 5,  s  I  l 

t 


_  0- 

Q  ec; 


Q 


Q 


Q 


Q 


Q 


Continued  on 


Year  of  launch  1964,  continued  Page  32 


Argument 

of 

perigee 

(deg.) 

112 

353 

118 

61 

35 

82 

216 

341 

329 

334 

147 

Orbital 

eccen¬ 

tricity 

0.020 

0.008 

0.020 

0.007 

0.008 

0.006 

0.001 

0.001 

0.001 

0.001 

0.001 

Apogee 

height 

(km) 

Ss  S  S  SS*  3  3 

ss_ 

u  *  a 

O)  jg  5J 

s*  si  ;  §i  sag  s  s 

1 

<h  0  n 

llsi 

ei  g§  i  1  III  §  g 

rt  T3  ^ 

*0  ^  C 

O  U 

2 

v?  <3 

s®  g  £  SSS  5  5 

Orbital 

inclina¬ 

tion 

(deg#) 

^  ft  £  © 

S3  33  s  *  g  * 

Date  of 
orbital 
determination 

r-  m  <mks  °i  ^  ^  ^  m 

mJco*  CO*  CO*  °  "  ^-0)  «  * 

l§  ll  1  1  III  1  1 

f?  ff  f  ?  iff  i  f 

Size 

On) 

I*  Is  ,  la  H 

33  U  °!  h  h 

Shape  and 
weight  (kg) 

Ellipsoid? 

400? 

Cylinder? 

1500? 

Cylinder? 

1500? 

Cylinder 

2500? 

Cylinder 

Launch  date, 
lifetime  and 
descent  cate 

§52  sf»  s.s  qs:  *  § g  .g 

fsf  f^f  is?  f|?  *5  |§  |§ 

Name 

|  f  ?  f  M  MS? 

|  f  |  1  |f  lllf 

r— 1 

-<  Q 

,  a 

ft  ft  Si  Si  t> 

s  *8  "  ««  i  s  a  5  5  3  £ 

I  if  I  ll  S  13  !  I  !  f 

0  0  0  0  £  Si— »  £  i_L  B  £ 

Q  o  Q  Otf  Q  Q  Q 


Year  of  launch  1961*,  continued  Page 


Argument 

of 

perigee 

(deg.) 

•  »  .3  R  7? 

Orbital 

eccen¬ 

tricity 

0.021 

0.012 

0.006 

0.005 

0.011 

0.011 

Apogee 

height 

(tan) 

IS  8  *  3  R 

Perigee 

height 

(tan) 

5?  §  £  IS 

s  t-f  a 

m  M  .9 

CQ  S  cd  w 

IS  I  1  1  i 

Nodal 

period 

(min.) 

R  8 

8  co  §>  eo  co  co 

Orbital 

inclina¬ 

tion 

(deg.) 

0>  CO  ON  <7\ 

O  ^  O  O  CO  CO 

$  £  3  vS 

Date  of 
orbital 
determination 

VO  CO 

•  ir\  .  .  ^  41 

fo  o  cQ  c\}  in 

§5  is  §  a 

vH  cjf  vjj  viJ  vi?  nj 

OV  0\  OV  OV  CN 

»"  «—  e—  r-  r- 

8  - 
"  a 

CO 

8  long? 

1.5  dla 

10  long? 

2  dla? 

10  long? 

2  dla? 

Shape  and 
weight  (kg) 

Cylinder 

1500? 

Cylinder? 

1500? 

Cylinder? 

1500? 

a?  2 

£  *  s 

•§  l  g 
§  £  8 

&  £  3  £  8 

•  •  •  •  •  -4-  .j-  • 

^  n  ^  »  4  »  °  4  4  £ 

lit  nt  |5t  *5* 

%  $#2,  J|«3  34  3 

?1|  |»|  |g|  |g|  |®| 

> 

? 

Si  S  S  $  K  5  S 

?  V  T  T  T  ?  ? 

$  £  g  a  «  a  « 

C7V  OV  ON  CA  CA  ov  ON 

^  ^  T"  *—  t—  r- 

r— i 

Q 

a 

§  «  R  R  2  3  * 

&  II  |I  I  s  ga 

1,  II  is  1  !  is 

•— *  Co  o  Co  o 

O  Q  Q  OC  Q  O  Q  cL  Q 


Continued  on  page 


Tmlt  of  launch  1 96b ,  continued 


a 


Q  Q 


Page  55 


xs 

i 

*-> 

6 

U 

i 


Argument 

of 

perigee 

(deg) 

»  °  3  i  *  •  KH 

T-  *-  fA 

Orbital 

eccen¬ 

tricity 

g  $  r  r  Pi?  Sc  ££ 

o  o  oooocoooSo  Soo 

•  »  ••••••••  •  •  » 

o  o  oooooooo  ooo 

pi 

2  8  sf  1=9  |g  51  8S« 

aS  =2  88 

Q) 

z  Bs 

Ol  J)  ^ 

0-  3 

%  t  &S  S  &  <5$  as* 

cm  cm  ovo-stiacmiaojcm  73  £m 

ss 

a  a  as 

§  s  if  li  §1  ?£§ 

r*  »-  ^  r* 

Nodal 

period 

(min) 

(\i  3  ttiA  oin  ©  S  ©  Si  Rj 

•  •  •  •  •  •  ••  *  •  * 

So  So  Rl  c  o  R  v3 S,  sR  kkS 

SS  SS  ft© 

Orbital 

Inclina¬ 

tion 

(deg) 

<3  £  «£  SS  r-vo  8$  88£ 

•  •  •••••*••  ••• 

»-  Ov  OV  O  Q  VO  00  CTNCO  (A  (A  OO 

lA  m  nn  33-  fA  fA  -cr-d- 

Date  of 
orbital 
determination 

CM  fA  LA  LA  -Cf  Ov  o 

i  4  ?i  Si  ?4  35  334 

3  ?  31  31  3S  II  III 

af  afv?  afafv? 

ON  OS  ^v^^kOVCAVAtfvON  OS  (?\  <T\ 

Size 

(m) 

10  long? 

2  dia? 

9  long? 

1.5  dia? 

1.0  dia 

0.2  side 

1.8  long? 
1.2  dia? 

1G  long? 

2  dia? 

Shape  and 
weight  (leg) 

Cylinder? 

1500? 

Cylinder? 

Icosahedron 

23k 

Tetrahedron 

2.0 

Ellipsoid 

1*00? 

Cylinder? 

1500? 

Launch  date, 
lifetime  and 
descent  date 

•9  w 

CD  Q  CD  lAtjlA^lA  IA  IAKS 

•  »  8  "}  2  "i  2  "i  %  7  ", 

»a  50  u*\  •  >»  r*-  is  r-  o  owo> 

t-  Ctf  1-Wt-  T-  r-  fA  IA  s  w 

w  >»  cca*  aj 

H  Srj  »H  00  rHO  rjO  »HW  iH«  »H  t3  >» 

4<il  ?Ja  sg  3g  ?|  sf  s*« 

«?«  *■  «o  «a  «32 

A*  *-  T-  *-  T-  A  r-  'S  r-  t-  v—  r-  1-  V—  V- 

i 

?  ?  ?**?*  ? 
cjf  s? 

OS  OS  ^  ^  ^  OS  os 

"s’- 

a>  a* 

IA  IA  00  *0  KS  VO  VO 

*A  KS  £  .  _  fA  fA  % 

^  C  ad  a-  p 

W  «a  a  w  »h  »  to  an 

8  i!  i  3£  *  .  I  If 

o  o  E  *<  p2  o  oC 

o  o  C  1 _ 1  >  P  o  o 

H 


A* 
Q  OS 


Q 


Q 


Space  vehicle:  Ranger  7,  1 Continued  on  page  56 


Tear  of  launch  1964,  continued  ^Se  56 


Argument 

of 

perigee 

(deg) 

138 

68 

22 

36 

135 

11 

li«5 

Orbital 

eccen¬ 

tricity 

0.019 

0.010 

0.006 

0.006 

0.012 

0.207 

0.206 

Apogee 

height 

(ton) 

1 S  8  g  3S 

Perigee 

height 

(km) 

|*s  s  s  s  ee  ] 

1 

I  o  n  ^ 

1  S  ■'“s  — •  S 

1  &  s  35 

fc-  JO  Vfi  o  w 

li  8  8  1  II 

Nodal 

period 

(min) 

|  «s  s  s  i  Ss 

Orbital 

Inclina¬ 

tion 

(deg) 

&&  &  5  ft 

££  $  ft 

§ 

WH 

1  ^  H  P  1 

°  3  S 

a>  — i  *-J 

a  €  e 

a  o  a>  I 
p 

3 

33  3  5  3  35 

II  I  I  I  II 

?|*a**a 

Size 

(m) 

8  long? 

1#5  dla 

10  long? 

2  dla? 

8  long? 

1.5  dla 

Shape  and 
weight  (kg) 

Cylinder 

1500? 

Cylinder? 

1500? 

Cylinder 

2000? 

Launch  date, 
lifetime  and 
descent  date 

fco  S  SSKiwa 

S:  -  S  -  »  * 

f$il  I«|  Iff 

f°ii  a? 

^  ^  ^  00  «“«-»-  y-  CO  fO* 

1 

|  f  I  I  ?  {  1 

?  *  $  ?  $  $  1 

7  f  I 

I  5  R.  »  A  « 

i  i  If  |  fa  s 

£  I  38  s,  Is  £ 

(W 

Q  os  Q  Q 


Tear  of  launch  1  96U ,  continued 


3  • 

i  V-  60  "5 

1  °t« 
5  &w 

Sing  «s£b$  t»  S  |  &> 

Orbital 

eccen¬ 

tricity 

asi  381  §§1  18  8  1  ll 

•  •  •  •  <  1  •••  •  %  «  •  •  « 

ooo  ooo  ooo  o  o  o  O  O  o  o 

®  £ 
|9I 

SM~ 

SEis  MS  MS  M  SI  j§  ®r 

0) 

Sti? 

£  a* 

8S?  8?*  8**  11  5g  B  *£ 

-3"  m  «- 

•i  O  W  ^ 

liafl 

Hi  Iff  ill  II  ||  |  II 

Nodal 

period 

(min) 

sjCrp  £us  oo m  Q  S8 

*8<£  g  k8 

t—  r- 

Orbital 

inclina¬ 

tion 

(deg) 

w  on  ooo  cvjoo  cum  o  r-  o 

▼—  *—  O  t-  r-  1-  t-  r-  *—  v-  t—  t—  O  n«  OO 

ass  $$$  °* °'  i  ££ 

Date  of 
orbital 
determination 

s^-t  ^  ^  w.  '‘u 

CO  •  4  CO  C\1  r-  C7>  •  •  0\  r-  OJ  m  O  LT\  • 

»-  m  -r-  1-  <r-  a-*  r-  in  (Tl  cvl  cu  cu  m 

S  5  2S  S  2  S  2  S  9  2  S 

COZ  <  o  25  <5  25  <5  <5  <  <5 

afafaf  v3aj  v?v3  s? 

uS  uS  CS  <Tn  <7\  uS  uSm  moS  ^  0^  uS 

Size 

(m) 

is  2s  c-  - 

•  '  •  •  2™ 

O'*  X”  VO  o 

m  r*-  m  -4  rH  m 

•  •  •  •  • 

o  o  o  oo  _ 

?3 

SI 

CO  H 

h  O  (h  u 

9  ^  4  4  £ 

'  '  '  '  b  g  s-8  a » 

ton  s  Si  ^ 

o  cd  o  o 

Launch  date, 
lifetime  and 
descent  date 

03 

ON  ON  fO  ON  ON  ON  L,  ,—  VO 

f°»  _  m  ro,  co  mamtovo 

"  ma?  ®  «  CT  ”  w  ^  “  t*  £  g  K 

ill  f*|  1*1  Sfl  3  o  93 

?3!  Ut  *§?  U  ??  ?§  fj 

* 

a  f  ?  ?  1  ?  I  ? 

I  1  1  f  ?f?f 

CQ 

co  on  o  oo  co  x2 

»°i  m  -=*  m _  £  kn  m  ®q  i — i 

W  w  W  CQrn  Oifl 

I  1  1  l!  |I  if  is 

o  o  o  o  C  CO  CO  to' - ' 

Q 


Q 


Q 


Q  H 


Continued  on  page  58 


Tear  of  launch  ^96k,  continued 


L|m 
§  °J« 

5 

326 

66 

110 

196 

112 

215 

111 

186 

304 

300 

Orbital 

eccen¬ 

tricity 

@5  88  He  88  1  I 

o  o  ooooooo  O 

Apogee 

height 

(tot) 

E  B  58  Is  1*  S  1 

»"  *“  r*  t-  »- 

lii 

s  s  «  n  n  £  ^ 

•a 

s  a  as 

$  Jo  rS  p  p 

Nodal 

period 

(min) 

»  «  83  8S  §  a 

£  R  8#  fc#  a  f  8 

Orbital 

inclina- 

tion 

(deg) 

8  1®  «*  8  6;  p:  « 

^  3  S3  i3  S3  P  ^ 

Date  of 
orbital 
determination 

r- 

•  (\i  ^  4t\i  os  vo 

-  n  n>)  sS  (i 3  «5  8 

*  I  II  II  II  I  I 

vJ  <ifvj  s?s?  ^  s? 

OS  ^  <J\  (Tv  ^  ^  OS 

W—  r—  t—  t—  r-  r-  y—  T—  r-  t- 

8  ~ 
SB 

,  Is  .  Is  .  !!  P 

W —  CM  ^  C\|  OOw^O 

Shape  and 
weight  (kg) 

•  is  ■  is  •  L  i« 

&  &  |  § 

Launch  date, 
lifetime  and 
descent  date 

£  £  5  3  A  %  fc  & 

!i  iif  is  {  is  u  is 

?§  «||  i!  *i  i!  ii  ig 

i 

H 

?  ?  §?????! 

$  f  S  $  f  $  i  8  8 

v  t—  r-  r*  r-  w— 

55  2  ^  ^  3  ?  ?  2 

H  «  a  a  «  <o  u  «  £  g  S  S 

I  !l  I  !  *1  !  |  |f  I 

o  o  Co  o  o  fl  W^C 

a  £ 


Year  of  launch  1 964,  continued 


Argunent 

of 

perigee 

(deg) 

®2  .rcvinroiO'  VO  VO  in 

^  *  W  -d-  r-  m  m  m 

«“  mm 

Orbital 

eccen¬ 

tricity 

0.036 

0.036 

0.017 

0.008 

0.918 

0.903 

0.008 

0.008 

0.022 

Apogee 

height 

(km) 

®  3 

—  $ 

tSi 

$ 

I  §  » 

T-  4-> 

J.  fe 

IiaS 

jt  §  § 

r-  r-  N  ^  w  vB  vo  Co 

4-> 

Nodal 

period 

(min) 

%  3  3  «  cdvj  S  8  8  8 

00  SP  ON  00  r  (TV  ON  O 

on  On  on  On  rn  -if  00  00  Ov 

m  m 

Orbital 

inclina¬ 

tion 

(deg) 

$  $  <?  8  £8  £  8  # 

•  •  •  .  •  •  •  »  •  • 

v3  3  £ 

Date  of 
orbital 
determinat Ion 

CO  *J  m  r  »  4  '  ^  ^ 

•  m  •  •  •  •  vo 

”  «  ^  °  -  -  -  - 

bo  £.  op  bp  P.  ►  a  0,  0. 

<  co<^sw§  #  m  M 

of  v?  s?  v?  s?v3  $  ^  of 

ON  OSOSOiOnon  On  on  On 

*“  T-T-r-r-1—  ▼-  T- 

s~ 
s  ® 

2*85  long 

1  .45  dla 

6  long 

1.5  dla 

10  long? 

2  dla? 

1 .82  long 
0.91  wide 
0.91  high 

6  long 

U5  dla 

10  long? 

2  dla? 

8  long? 

1.5  dla 

Shape  and 
weight  (kg) 

Conical  skeleton 
+  2  paddles 

376 

Cylinder 

1000? 

Cylinder? 

1500? 

Box  ♦  booms 

487 

Cylinder 

1000? 

Cylinder? 

1500? 

Cylinder 

1500? 

Launch  date  9 
lifetime  and 
descent  date 

$  R8  8»8^^^*» 

||  i|  i|  11  t|  h  Iff  f|f  If  1 

?«  it  ??  n  ?!  ?!  ?s?  m  *2? 

* 

1  1  m  n  t  ?  ?  ? 

?  ??????  ?  a  a 

3  3S  „  3  3  1  „ 

1  If  i  a!  -  -I  I  s2  t  1 

1  P  I  r 1  §H  J«  i  | 

o» 

H  Q  OS  Q 


Continued  on  page  60 


Year  of  launch  1964,  continued 


8 

8, 


Argument 

of 

perigee 

(deg) 

3  P  '*  ft  R  ,  S 

t—  r- 

Orbital 

eccen¬ 

tricity 

g  £  €  g  gjo  2 

o  o  o  o  eo  io  o 

•  *  •  •  •  •  • 

o  o  o  o  o  o  o 

Apogee 

height 

(km) 

as  a  s  ||  s 

Perigee 

height 

Dan) 

§ 

5  3  £  a  ?3t  I  » 

o 

Semi- 

major 

axis 

(tan) 

6568 

6602 

6616 

6621* 

54271 

53971 

similar  t 

6689 

Nodal 

period 

(min) 

88.30 

89.00 

89.22 

89.40 

2097 

2080 

Orbit  a 

90.75 

Orbital 

Inclina¬ 

tion 

(deg) 

31 .72 

92.91 

51.25 

51.27 

33.® 

33.77 

79.97 

Date  of 

orbital 

determination 

c\j  mm 

8  »  KJ  &  ^  5  "5 

— r*  r- 

p  p  p 

P«  PU  CX  Q.  P>  o  P 

a  a  a  8  sa  8 

vS  v3  df 

OS  uS  OS  OS  *  OS 

Size 

(m) 

I”  Is  •  Is  I!  l- 

,  j  _  •  o  ••  ••  • 

c\j  m  oo^-  c\j  oo  o  oo  v— 

Shape  and 
weight  (kg) 

Cylinder 

16700 

Cylinder 

2000? 

Cylinder? 

1500? 

Octagon 
+  4  vanes 

62 

Cylinder 

24 

Cylinder 

1500? 

launch  date, 
lifetime  and 
descent  date 

$  iH  cJ  2)  &  &  _ 

3  s*  *  ^  ~  *  3 

&#8  8^8  8fc  8  8^8 

$8$  3*  3*  3^3 

os  •  os  OS  4  OS  0S  •  OS  OSk^OS  OS  o  os  o  csoos 

*-  - - =T  T-  CO  r-  t—  OJ 

Name 

f  I  1?  f  1  ft 

1 — 1 

r-  <5  K  fj  S 

a  3  -3  s  *.w  ^  I 

1  3  Si  If  Si  if  | 

8  £  s  8 u  a  ~  a  £ 

Q  Q  000*0  H  q 


•* 


Tear  of  launch  196/+,  continued 


w> 

£ 


Argument 

of 

perigee 

(deg) 

72 

67 

35 

156 

29 

32 

li*6 

119 

Orbital 

eccen¬ 

tricity 

0,016 

0.015 

0.002 

0.002 

0.002 

0.002 

0.013 

0.013 

Apogee 

height 

(Km) 

©  P  £  £ 

fo*  kn  o  o  o  o  oo 

Perigee 

height 

(km) 

5?  Iff!  8S 

1  ^  „ 

•H  o  w  ^ 

Ilsfl 

r-  on  cdoq^-ctn  on  c\j 

S3  Hi**  i8  S 

Nodal 

period 

(min) 

&  Si  $  $  ©  $  P-  P 

•  •  •  1  1  1  •• 

O  ON  VO  VO  NO  VO  -O  -d- 

cf\  OO  oooo  oo 

r-  r—  r—  T—  r*  r- 

Orbital 

inclina¬ 

tion 

(deg) 

3  p  s  8(  ©  k  $  $ 

•  •  .  •  •  •  •• 

ON  ON  ON  O'  ON  ON 

v25  vo  oo  oo  oo  oo 

Date  of 
orbital 
determination 

cvj  o  m  on 

vo*  ii  ^  Si  £  5  28 

P  p  4->  fJ  P 

g  g  g  g  g  g  g  g 

^  ^  3  v? 

ON  UN  ON  OS  G\  UN  UN  On 

r-  r—  t-  r-  r-  r-  T*  r- 

Size 

(m) 

10  long? 

2  dla? 

5.3  long 

1 .4  dla 

0.30  long 
0.1*6  dla 

1 .5  long 

0.1(6  dla 

Shape  and 
weight  (kg) 

Cylinder? 

1500? 

Cylinder 

1(50? 

Octagon 

52 

Cylinder 

2k 

Launch  date , 
lifetime  and 
descent  date 

KN  KN 

O  O  CM  O  £P  P  *-  «- 

•  •  •  _rt  •  •  •  •  o  o 
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Year  of  launch  1964,  continued 
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of 

perigee 

(deg) 
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eccen¬ 

tricity 
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5  5  8  8  5  5  8 

o  o  cJ  c ?  o  o  o 

Apogee 

height 

(km) 

E  S  f  S  S  5  R 

Perigee 

height 

(km) 

E  ®  3  5  §  s  » 

Semi- 

major 

axis 

(km) 

1  §  1  §  ill 

Nodal 

period 

(min) 

<?  ?}  PI  tR  in  vo  "2 

«  s  8*  S  8  8  s 

Orbital 

inclina¬ 

tion 

(deg) 

8  £  §  8  R  «  « 

3  3  $  (8  1 

Date  of 
orbital 
determination 

Is"  CD  l A  t-  VD  ON 

OJ  in  in  in  cn  ^  r2 

T-  T-  r-  »-  T-  CNJ  CM 

8  8  8  8  8  8  8 

II  II  III 

*"  t-  r*  r- 

Size 

(m) 

10  long? 

2  dia? 

8  long? 

1.5  dla 

8  long? 

1.5  dla 

Shape  and 
weight  (kg) 

Cylinder? 

Cylinder? 

1500? 

Cylinder 

1500? 

Cylinder 

2000? 

Launch  date , 
lifetime  and 
descent  date 
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Tear  of  launch  1964*  continued 
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of 

perigee 

(deg) 
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7 
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306 
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192 

155 

303 
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eccen¬ 

tricity 
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Apogee 

height 

(km) 
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a 
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period 
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91.26 
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Date  of 
orbital 
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03  ^ 

1.8  long? 

1  #2  dia? 

10  long? 

2  dia? 

10  long? 

2  dia? 

8  long? 

1 .5  dia 

8  long? 

1.5  dia 

i 

Shape  and 
nelght  (kg) 

Ellipsoid 

400? 
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1300? 

Cylinder? 
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Cylinder 
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Cylinder 
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Launch  date , 
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descent  date 
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Year  of  launch  1964,  continued 
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of 

perigee 

(deg) 
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166 
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eccen¬ 
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Perigee 

height 
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0  e  ? 
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Major 
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period 
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1.5  long 
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8  long? 

1.5  dia 
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weight  (leg) 

Cylinder 
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23 
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Space  Vehicles:  Mariner  3»  1964-73;  Mariner  4»  1964-77;  Zond  2,i964-78C 


Year  of  launch  1964,  continued 
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of 

perigee 

(deg) 
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1 03 
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13 

Orbital 

eccen¬ 
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Perigee 
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(m) 
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1.2  dia? 
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2  dia? 

5  long? 

3  dia 

14  long 

3  dia 

5.3  long 

1  .4  dia 

Shape  and 
weight  (kg) 

Ellipsoid 

400? 

Cylinder? 
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Cylinder 

1500 

Cylinder 

2950 

Cylinder 

450? 

60? 

60? 

Launch  date , 
lifetime  and 
descent  date 
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Year  of  launch  1964,  continued 
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perigee 

(deg) 

113 

155 
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27 
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59 
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60 
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15 
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34 
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1 962  Px 

31 

"  17 

1 963-9A 

33 

0go 

1 964-54A 
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64 
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35 
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18 
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1961  01 

14 
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17 
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30 
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50 
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45 
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45 
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7 
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13 
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10 
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37 
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66 
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46 
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1  964-25A 

51 
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37 
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45 
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1 
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6 
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14 
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28 

"  5 

1  962  K  1 

19 

Surcal 

1  963-21 F 

36 

"  6 

1  963-1 4A 

34 

Syneom  1 

1 963-4A 

32 

"  7 

1 963-30A 

38 

»  2 

1963-31 A 

38 

"  3 

1 964-47A 

57 
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Name 

Designation 

Page 

Telstar  1 

1 962  ael 

23 

"  2 

1  963-1 3A 

34 

Tiros  1 

1960-82 

5 

"  2 

i960  *1 

9 

"  3 

1961  pi 

14 

”  4 

1962  Pi 

18 

"  5 

1962  cwxi 

22 

"  6 

1  962  cu|ri 

26 

"  7 

1 963-24A 

37 

"  8 

1  963-5U 

44 

Titan  3A 

196A-81A 

65 

Traac 

1961  ari2 

16 

Transit  IB 

i960  Y2 

5 

"  2A 

1  960  -HI 

7 

"  3B 

1961  T) 

11 

"  u 

1961  ol 

13 

"  4B 

1961  a/ni 

16 

"  5A 

1962  p*i 

31 

It 

1 963-22A 

36 

ft 

1 963-490 

43 

tt 

1 964-83D 

66 

TRS  1 A 

1 963-1 4B 

34 

"  IB 

1 963-1 4C 

34 

"  1C 

1 963-30B 

38 

"  2 

1 963-39B 

40 

tf 

1 964-AOC 

55 

Vanguard  1 

1958  P2 

2 

"  2 

1 959  ai 

3 

"  3 

1 959  tii 

4 

Vela  1 

1 963-39A 

40 

"  2 

1963-390 

40 

"  3 

1 964-4OA 

55 

"  4 

1 964-40B 

55 

Venus  Probe 

1  96l  yl 

10 

Voskhod  1 

1 964-6 5 A 

62 

Vostok  1 

1 961  pi 

13 

"  2 

1961  Tl 

14 

"  3 

1  962  ajil 

24 

"  A 

1 962  avl 

24 

"  5 

1963-20A 

36 

"  6 

1 963-23A 

37 

Zond  1 

1 964-1 6 

49 

Zond  2 

1 964-78 

64 

SPA/P  1424 


Fig.l 


NORTH 


POLE 


FIG.  I  DIAGRAM  SHOWING  DEFINITION  OF  INCLINATION  L 

AND  ARGUMENT  OF  PERIGEE  w. 


